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SEC 8 a DE OP IT. O y * 


Have, in order ae b juſtice by: 
the — bo 7 Aide. thrown 
| together. into the SUPPLEMENT, all the maſt 
Watexial additions ng <coreeflians in this 
Edition. 
The account in the Supplement, of the de- 
clining ſtate of population among us, muſt ' 
alarm all whowill conſider it. In p. 159, &c. 
it is ſhewn that our brethren in America are 
| increafing to a degree. that · ĩs almoſt unparal- 
leted. But, in this kingdom, it appears that, 
amidſt all our ſplendour, we are decreaſing 
ſo faſt, as to have loſt, in about 7o years, 
near a QUARTER of our people. The evi- 
dence I have produced to prove this, leaves, 
I am afraid, but little room to doubt of it. 
Perhaps, however, I may be deceived; and I 
muſt hope, that ſome better-informed perſon 
will- n Undertake to give complete ſatisfac- 
tion to the public on this important ſubject. 
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FORE the Reader enters upon this 
| Work, it will not be impraper to give 
ben de following inforrantion concerning it 


A few years ago. many gentlemen, of the 
firſt eminence in the law, formed themſelves 
info a Serie, for providing annuities for the 
widows of all ſuch perſons in judicial offices, 
barriſters, civilians, and ſolicitors, as ſhould 
chuſe to become members. A plan was agreed 

upon and printed; but, ſome doubts happen 
ing to ariſe with reſpect to it, the directors 
reſolyed to aſk the opinion and advice of three 
gentlemen, well known for their ſkill in cal - 
culation. This occaſioned a further reference 

to me; and the iſſue was, that the plan be- 
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ing found to be inſufficient, the whole * 
was laid aſide. ä 


About the ſame time, ſeveral Wer ſocie- 


ties were formed with the ſame views; but 


all on plans alike improper and inſufficient. 


Finding, therefore, that the public wanted 


information on this ſubject, I was led to un- 


dertake this work; imagining, that it might 


be ſoon finiſhed, and that all I could fay 
fnight be brought into a very narrow com- 
paſs. But in this I have been much miſtaken, 
A deſign, which I at firſt thought would 
pive little trouble, has carried me far into a 
very wide field of enquiry ; and engaged me 


in many calculations that have taken up much 


time and labour. I ſhall, however, be ſuffi- 
ciently rewarded for my labour, ſhould it 
prove the means of preventing any part of 

that diſtreſs, which is likely to be hereafter 


produced by the ſocieties now ſubſiſting for 


the benefit of widows. Il have proved the 
inadequateneſs of their plans, by undeniable 
facts and mathematical demonſtration 
have, further, given an account of ſome of 
the beſt plans, that are conſiſtent with a ſuf- 
ficient probability of permanency and ſuc- 
an een nn any of theſe ſo- 
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 rieties determine to reform themſelves ; or 
| ſhould any inſtitutions of the ſame kind be 


hereafter'eſtabliſhed, they will here find dis 
rection and aſſiſtance (am. 


L * 


5 (% 1 have lately learnt, that Mr. Cadell, the publiſher 


of this work, and alſo Mr. Becket, Bookſeller in the 
Strand, are commiſſioned to deliver in London, printed 
accounts of the ſcheme of a ſociety, eſtabliſhed five 
years ago at Amſterdam, for granting annuities on ſur vi- 
vorſhip.-----I'cannot ſatisfy my own mind without intro- 


ducing here, though an improper place, the following 


remarks on this ſcheme. - 3 | 
From the ſolution of Queſtions I. and IV. in the Firſt 
Chapter of the following Work, it may be gathered, that, 
(reckoning intereſt at 31 2 cent. and the probabilities of 
les III. IV. and V. in the fps 
pendix) the value of an annuity of 11. for life, to be en- 


joyed by a perſon aged 20, provided he ſurvives another 


perſon aged 60, is 87. 167. 64 in one preſent” payment; 
and 187. 6d. in annual payments, during the two joint 
lives: the firſt payment to be made immediately. A fngle 


| payment, therefore, of 130 2 entitles to an annuity 


of 15 florins; and an annual payment of 110 florint, to an 
annuity of 119 flerins ; and both together, to an annuity 
of 134 florins. If the annual payments are to be made, not 
during the joint lives, but during the whole continuance = 
of the oldeſt fingle life, they will, together with the ſingle 

payment, entitle to an annuity of 144 florins. But this 
ſociety promiſes, for theſe payments, an annuity of 100 
florins, if the oldeſt life fails in the firſt year aftet-admiſ- 
fion ; 200 florins, if it fails in the 2d year; 300 florins, if 
it fails in the third; 400 florins, if it fails in the 4th; and 
$00 florins, if it fails in the fifth year, or at any time af- 


terwards. It is, therefore, evident that the ſcheme of 


this. ſociety is, in this inſtance, groſly defective. There 
are other inſtances in which it is even more defective; 
and the whole of it, like the ſchemes of moſt of the _— 
: | | 2 6 don 
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In Queſtion' VI. Chap. I. a general me- 
thodis deſcribed of finding the values, in 
Angle and annual payments, of all life-annui- 
ties which are to begin after a given term 
of years; and, in the 4th Section of the ad 
Chapter, the plans of the ſocieties for grant- 
ing ſuch annuities axe particularly conſidered, 
and proved to be extremely deficient. — 
Indeed, the general diſpoſition which has 
lately ſhewn itſelf to encourage theſe ſocieties, 
is a matter of the moſt ſerious concern; and 
ought; I think, to be taken under the no- 
tice of the Legiſlature. The leading perſons 


anon the preſent members, Wa be * the frft 


* ſocieties, appears. to have been contrived by perſons 
had no principles to go upon. And yet it has been 

moch encouraged. Many have entered themſelves into 
it from different parts af Europe; and the printed plan 
acquaints us, that it is now in poſſeſſion of an annual in- 
come of 200, ooo florint. What diſappointment then muſt 
u in time produce ? —— It is provided by its rules, that 
che terms of admiſſion ſhall — leſs and leſs advan- 
tageovs, the longer it has ſubſiſted; juſt as if the value 
of the annuities it promiſes depended, not on the proba- 
bilities of life, and the improvement to be made on mo- 
ney, but on the age of the ſociety. —— T have taken no- 
tice of a ſimilar abſurdity in the rules of our on ſocieties. 
But it is eaſy to ſee what is meant by it. | 

Mr. Cadell can procure from his correſpondence in 
Hollond, any information for thoſe who may want to 
know mare of this ſociety, But indeed I ſhould be ſorry. 
10 E it much enquired after in LoN Doo. 
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annuijants 3 and they are ſure of being 
_ gainers;: and the more inſufficient the ſcheme | 
is, gn which cette is formed, the greater 

vill he the gains of he Gift anguitants 
The ſame principle, therefoxe, that has pro- 
duced and kept up other, bubbles, bas a ten- 
dency to preſerve and promote theſe; and, 
for this reaſon, it is to be feared, that, in the 
preſent caſe, no arguments will be attended 

with any effect (a). dhe conſideration, that 
_ & the gain made by ſome in theſe ſocieties, 
« will be fo much plunder, taken from 
« others,” ought immediately to engage all 
to withdraw fram them, who have any regard 
to juſtice and humanity ;, but experience 
proves, that this argument, when opp ed to 
private intereſt, 1s apt. to: be too feghle in 1 
influence. 5 

It. cannot be ſaid with preciſion, how long 
theſe ſocieties may continue their payments 


| (a) This apprebenſion has been verified by fact. At 
7 beginning of laſt winter a letter was publiſhed. to the 
Provident Society, containing a clear Proof of the, inſuf- 
ficiency of the plans of all theſe ſocieties. It was at leaſt 
to be expected, that ſuch a publication would prevent the 
riſe of new ſocieties. But this was ſo far. from being the 
effect, that, ſoon afterwards, the Rational Annuity, the 
Weſtminſter Union, the Public Annuitant, and ſeveral other 
ſocietjes ſprang up, formed on even worſe plans: And, 
indeed, for ſome time, all Loxpox ſeems to have been 
forming itſelf into afſociations of this kin. 


to 
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to annuitants, after beginning them. A con- 


tinued increaſe, and a great proportion of 


young members, may ſupport them for a 
longer time than I can foreſee. But the 
longer they are ſupported by ſuch means, the 
more miſchief they muſt occaſion.— So, a 
tradeſman, who ſells cheaper than he buys, 
may be kept up many years by increaſing 
buſineſs and credit; but he will be all the 
while accumulating diſtreſs; and the longer 
| he goes on, the more extenſive ruin he will 
produce a at laſt. 


In the latter wit of the firſt Chia pter, I 
bee ſtated very particularly, the e of 
computing the values of afſurances on lives 
and ſurvivorſhips, in all caſes where no more 
than two lives are concerned : and, in the 
3d Eſſay, I. have pointed out a conſiderable 
error, into which chere is danger of falling 
in computing ſome of theſe values. The ſo- 


cieties and offices for tranſacting buſineſs in 


this way, are very uſeful; and it is neceſſary 
that they ſhould go upon the beſt principles, 


and poſſeſs all the information that can de 


given them. 


But . is no part of this work in which 


the public is ſo much concerned, as the zd 


„ It will be Thom: proved, that had 


the | 
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the ſums raiſed for public ſervices ſince the 
RevoLuTION, been much greater than they 
have been, the increaſe of the public debts 
to their preſent ſtate might have been Pre- 
vented in the eaſieſt manner, and at a triffing 
expence. A method, likewiſe, of reducing 
vuwithin due bounds theſe debts, heavy as they 
now are, will be propoſed. All competent 
judges will, I believe, ſee, that this method, 
being founded on the moſt perfect i improve- 
ment that can be made of money, is the moſt 
expeditions and effectual that the natures of 
things a admit of. Nor, in my opinion, if the 
nation is not yet too near the limit of its re- 


| ſources, can there be any good reaſon againſt 


carrying it into execution. It is well 
known, to what prodigious ſums, money. 
improved for ſome time at compound tereſt, 
will increaſe (2). A ſtate, if there is no miſ- 


(a) A penny, ſo improved from aur Saviour's birth, as 
to double itſelf every 14 years, or, which is nearly hs 
| ſame, put out to 5 per cent. compound intereſt at our 
Saviour's birth, would, by this time, haye increaſed to. 
more money than would be contained in 150 millions of 
| globes, each equal to the earth in magnitude, and all 
ſolid gold. A Pilling, put out to 6 per cent. compound 
intereſt, would, in the ſame time, have increaſed to a 
greater ſum in gold than the whole /e/ar ſiſtem could hold, 
ſuppoſing it a ſphere equal i in diameter to the diameter of 
Saturn's orbit. And the earth is to ſuch a ſphere, as half 

à ſquare foot, or a farts Page, to | the whole ſurface of 
| the earth, h 
| application 
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application of money, muſt neceſſarily make 
this improvement of any ſavings, which can 
be applied to the payment of its debts. It 
need never, therefore, be under any difficul- 
ties; for, with the /malle 97 ſavings, it may, in 
as little time as its intereſt can require, pay 
off the largeſt debts. Several of the ob- 
ſervations I have made on thĩs ſubject, have 
not, perhaps, been duly conſidered. Could 
they engage the attention of the managers 
of our public affairs, they might, I think, 
be of ſome ſervice. But this, I am afraid, 
I muſt not expect. I have, however, in ſome 
degree, ſatisfied my own mind; and I ſhall 
always reflect with pleaſure, that, I have in 
this inſtance endeavoured to convey to the 
public, an information which is of particular 
importance to it. 


In the fr Eſſay I have made many obſer- 
vations on the expectations of lives, the per- 
nicious influence of great towns on health, 
and manners, and population ; the increaſe of 
mankind ; and other ſubjects in the doctrine 
of Annuities and Political Arithmetick.- | 
In the Laſt Eſſay I have ſtated carefully the 
proper method of forming Tables of the pro- 
babilities of human life, from given obſerva- 

tions; 
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tions : And, in the Appendix, beſides ſeveral] 
new Tables, I have thought it neceſſary to 
give Mr. Simpſon's Tables of the values and 
expectations of Low po lives; and all the 
other Tables which can be wanted in the 
peruſal of this work. I have alſo, in the 
Appendix, given the Demonſtrations of the 
Anſwers to the Queſtzons in Chap. I. Theſe 
Demonſtrations I have choſen to keep out of 
ſight in the body of the work, in order to 
avoid diſcouraging ſuch readers as may be 
unacquainted with mathematics. 


Upon the whole, A great part of this 

work is, I believe, new; and Iam in hopes 
alſo, that it will be found to contain ſome 
improvements in thoſe branches of philoſo- 


— enquiry, which are the ſubjects of i it, 
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Queſtions relating to 4 for granting Rever- 
ſionary Aunuities, and the Values of Aſſurances 
on Lives. 


QvuvzsTrIon I. 


[77 
t 


Set of married men enter into a ſociety 
for ſecuring annuities to their widows. 
„What ſum of money, in a ſingle payment, 
* ought every member to contri ibute, in order 


to entitle his widow to an annuity of 30. rer 
301. + 


« ann. for her life, eſtimating intereſt at 4 per 


centꝰ 


ANSWER. 


It is evident, that the value of ſuch an expecta- 
tion is different, according to the different ages of 
the purchaſers, and the proportion of the age of 


the wife to that of the huſband. Let us then ſup- 
poſe, that every perſon in ſuch a ſociety is of the 


ſame age with his wife, and that one with ano- 
ther all the members when they enter may be reck- 
oned 40 years of age, as many entering above this 


age as below it. It has been demonſtrated by Mr. 
De Moivre and Mr. Simpſon, that © the value 
* of an annuity on the joint continuance of any 


* two lives, ſubtracted from the value of. an an- 


** nuity on the life in expeRation,” gives the true 
preſent 
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preſent value of an annuity on what may happen to 
remain of the latter of the two lives after the other. 
In the preſent caſe, the value of an annuity to 
be enjoyed during the joint continu auct of two 
lives, each (a) 40, (5) is 9. Sa6, according to the 
FOE CIR — e probabilities 


5) The value of joint lives and reverſions, as deduced from 
the Bre/law obſervativns, are not given in any part of this work 
from Mr. De Moiwre's rules in his treatiſe on annuities on lives. 
For theſe rules are approximatibns, which give reſults ſo far 
from the truth, as to be, not only uſeleſs, but dangerous. In 
the ſecond eſſay in the Appendix, a particular accoumt of this 
will be given, and alſo of the method in which theſe values have 
been calculated. | 
Mr. De Moivre Has calculated the values of ſingle lives, on 
the ſuppoſition of an equal decrement of life thro' all its ſtages 
il the age of 86, which he conſidered as the utmoſt probable 

extent of life. Thus; let there be 56 perſons alive at 30 years 
of age. It is ſuppoſed that one will die every year ll, in 56 
years, they will be all dead. The ſame will happen to 46 
at 40, in 46 years. To 36 at 50, in 36 years, and ſo on for 
all other ages. The number of years which a given life wants 
of 86, he calls the complement of that life. Piſty-ſix, therefore, 
is the complement of 30; 46 of 40, and 36 of 50. | 

This hypotheſis eaſes very much the labour of calculating the 
values of lives; and it is ſo conformable to Dr. Halley's table of 
obſervations, that there is little or no reaſon for diſtinguiſhing. 
between the values of lives as deduced from the Table, and the 
ſame values deduced from the hypotheſis. 1 

In order to avoid putting the reader to trouble, I have given 
this table at the end of this work. And I have alſo given two 
other tables which I have formed from the bills of mortality at 
Northampton and Norwich. Theſe laſt tables anſwer more nearly 
to Mr. De Moi vreis hypotheſis than even Dr. Halley's table; and 
the difference between the values of /ingle and joint lives by the 

potbefis, and the ſame values cotnpnted ſtrictly from the tables, 
is generally leſs in theſe tables than in Dr. Halley's, as will be 
ſhewn in the laſt eſſay. When, therefore, in the courſe of this 


5 See Table VII. Appendix. 


work the values of fingle and joint lives are mentioned, as given, | 


agreeably to Dr. Halley's table, it muſt be underſtood, that they 
are taken from tables VI. and VII. in the appendix, and given in 
ſtrict agreement only to the peer; and for this reaſon, they 
are in reality {till more conformable to the Nertbhampron and Nor- 
excy) tables... | | . 
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robabilities of life in the Table of Obſervations 
formed by Dr. Halley, from the bills of mortality 

of Breflaw in Silefia. The value of a fingle life 40 
years of age, is given by Mr. De Mivre, agreea- 
bly to the fame Table, is 13.20 (a); and the 


former ſubtracted from the later, leaves 3.37, or 


the true number of the years purchaſe which ought 
to be paid for any given annuity, to be enjoyed 


by a perſon 40 years of age, provided he ſurvives 


another perſon of the ſame age, intereſt being 
reckoned at four per cent. per annum. The annu- 
ity, therefore propoſed in this queſtion being 30 J. 
the preſent value of it is 30 multiplied by 3.37, or 
101 J. 25. | ESD: } . 
By calculating from Mr. Simꝑſon's Tables (5), 
formed from the bills of mortality of London, this 
value comes out 102J. + wie; 28 
The difference in the value of the reverſion will 
be inconſiderable, whether the common age is taken 
a few years more or leſs than 40. Thus married 
men of go ought not, according to Dr. Halley's 
Table, to give two fifths of a year's purchaſe more, 
for any given reverſionary annuity fr their wives, 
than married men of 50, provided they are of the 
ſame ages with their wives; and one quarter more, 
according to Mr. Simpſon's Table. If the wives 
are younger (as is generally the caſe) there will 
indeed be a conſiderable difference; for the value 
now determined would be 120 J. according to the 


The inhabitants of London, as is well known, not living ſo 
long as the reſt of mankind, the values of ſingle and joint lives 
there, are conſiderably leſs than in any other place where obſer- 
vations have been kept. Whenever, therefore, I have had 
Londen lives in view, | have given particular notice of it, and 


Y taken their values from Mr. Simpſon, who has calculated them 
uith much accuracy from the London tables of obſervation. See 


Tables X. and XI. | | | 
(a)See Table VI. Appendix. (b)See Table X. and XI. Appendix. 
5 WW 
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Breſlaw obſervations, ſuppoſing the two lives to be 
40 and 33, or that wives are one with another 57 


years younger than their huſbands ; and 118 J. 
105. according to the London obſervations. 


QuEs TION. 


« Suppoling ſuch a ſociety as that deſcribed 


& in the preceding queſtion, to be limited to a 
c certain number of members, and conſtantly 
«© kept up to that number, by the admiſſion of 
4 new members as old ones are loſt, in conſequence 
& of their own deaths, and the deaths of their 


„% wives: What is the number of annuitants 
* which, in ſome time after its eſtabliſhment, 


*© will come to be conſtantly upon it ?” 


ANSWER; 


Since every marriage produces either a widow. 


or widower ; and ſince all marriages taken toge- 


ther would produce as many widows as widowers, 


were every man and his wife of the ſame age, and 
the chance equal which ſhall die firſt ; it is evident, 
that the number of widows that have ever exiſted 
in the world would, in this caſe, be equal to half 
the number of marriages. And what would take 
place in the world muſt alſo, on the ſame ſuppoſi- 


tions, take place in this ſociety.——In other words; 
every other perſon in ſuch a ſociety leaving a wi- 


dow, there muft ariſe from it a number of widows 
equal to half its own number. But this does 


not determine what number, all living at one and 


the ſame time, the ſociety may expect will come 
to be conſtantly upon it. For if every widow lived 


no more than a year, the ſociety would never have 
more atmuitangs upon it than came on in a year, 


And 
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And on the. contrary, if none ever died, the num- 
ber of annuitants would go on increaſing for ever. 
is, therefore, neceſſary, in order to anſwer 


the preſent enquiry, to determine how long the 


duration of ſurvivorſbip between perſons of equal 
ages will be, compared with the duration of mar- 
riage. And the truth is, that, ſuppoſing the pro- 


badilities of life to decreaſe uniformly (a), the for- 


mer is equal to the latter; and conſequently, that 
the number of ſurvivors, or (which is the ſame, 
ſuppoſing no_ ſecond marriages) of widows and 
widowers alive together, which will ariſe from any 
given ſet of ſuch marriages conſtantly kept up, will 
be equal to the whole number of marriages; or half 


of them (the number of widows in particular) e- 


qual to half the number of marriages. Now, it a 

pears that the decreaſe in the probabilities of life, 
is in fact nearly uniform, According to the Bre- 
flaw, the Northampton and Norwich tables of ob- 
ſervation, almoſt the ſame numbers die every year 
from 20 years of age to 77 (5). After this, in- 
deed, fewer die, .and the, rate of decreaſe in the 
probabilities of life is retarded. Bur this deviation 
from the hypotheſis is inconfiderable ; and its ef. 
fect, in the preſent caſe, is to render the duration 


(a) That is, ſuppoſing that ont of any given number alive at 
any age, the ſame number will die every year till all are dead. See 
tha preceding note. That on this hypotheſis, the duration of 

rvivorſhip is equa] to the duration of marriage, when the ages 
are equal; or, in other words, that the expectatian of two joint 
Jives, the ages being equal, is the ſame with the expetFation of 
ſurvivorſhip, may be learnt from the 18th and 2oth problems of 
Mr. De Meiwvre's treatiſe on annuities; and a demonſtration of 
it, together with a particular explanation of this ſubjeQ, may be 
found at the beginning of the firſt eſſay, to which I muſt beg the 


reader to turn, if he is at any loſs about the full meaning of what 


is here ſaid. 3 
(b) See Tables TIT, IV and V. Appendix. 
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of ſurvivorſhip longer than it would otherwiſe be. 

According to the London table of obſervations, 

the numbers dying 577 year begin to grow lels at 
7 


50 years of age; and from hence to extreme old 
age, there is a conſtant retardation in the decreaſe 


of the probabilities of life ( a). Upon the Whole, 


therefore, it appears in anſwer to the preſent queſ- 
tion, that according to the three former tables of 
* obſervations, and ſuppoſing no widows to marry, 
the number enquired after is /omewhat greater 
„ than half the number of the ſociety ; but,” ac- 


. 


- 
- 


* cording to the London Table, a good Gal greater.” | 


It muſt be carefully remembered, thaf this has 
been determined on the ſuppoſition, that huſbands 
and their wives are of equal ages, and that in this 
caſe, it becomes an equal chance "which ſhall die 


firſt, la reality, neither of theſe * ſippolitions is 


juſt. Huſbands in general are older. than their 
. wives ;_ and, in equal ages, the'mortafity of males 


has been, found to he greater than the'thortality of : 


females. A F or both theſe reaſons, it is much more 
than an equal chance that the huſband” will die 
before, his wife, br. that the wornan will be the, 


1 


ſurvivor of a marriage, and not the man. This 


will increafe conſidetably the duration of furvivor- 
ſhip on the part of. the woman, and conſequently 
the number enquired after in this queſtion. The 
marriage of widows will alſo diminiſh this number, 
and the operation of theſe cauſes will be different 


in different ſituatigns. But it is by no means to be 
expected. (in the ſituation of the ſocietigs I have in 
view) that the diminution from the latter cauſe will 
be conſiderable enough; to qverbalance the operation 


N ww on - 7 


of all the other cauſes which have been mentioned, 


% 
- 


cy 8 The reaſon of this difference between the London and o- 
ther Tables, will be given at the End of the fourth effay. 


ns 
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nd reduce the number under canſideration ſo low, 
as half the number of marriages (a). 


£784 8 A: een, 1, 4 
In London it appears, that there is a retardation 
of the decreaſe. in the probabilities of life, which 
renders the duration of ſurvivor ſhip, þetween, two 
lives of equal ages, conſiderably longer than their 
joint cantinuance. . It ems worth obſerving, that 
this is the reaſon. why, though the probabilities of 
life, and therefore the yalyes of ſingle. and joint 
lives, are leſs in London than in other, places, yet 
the values of revet᷑ſions depending. on ſurvivor- 
ſhips, are in ſome cafes greater there. It is proper 
to add, that this likewiſe is the reaſon why, in cal- 
culating the values of joint lives and ſeverſions, 
the preſent value of an annuity payable yearly to 
the ſurvivor of two equal lives, may come out e- 
qual to, or even greater than, the prefent value of 
a like annuity far the joint lives, As an annuity, dur- 
ing ſuch ſuxyivorſhip, will probably not become pay- 
able for ſome years, and therefore the money given 
for it will have time to accumulate, it is maniſeſt, 
that the value of it could never be equal to the 
value of an annuity on the joint lives, the pay- 
ment of which begins immediately, . were not the 


FY% 


cChſervation now made true. 
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«* Such, 2 ſdciety as that deſer bed in the pre- 
ceding Queſtions being ſuppoſed; in what time 
will the number of annuitants upon it come to 


5 a maximum 2 re N . 


12 $3 5 20-7 bs £5% ® ITT? | #) 
(a) It will be obſerved hereafter, that this obſervation has 
been found te be true in fact. * 0 e 
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annually. _ ES 3 8 5 
Let us, for the ſake of greater preciſion, divide 
the whole medium of widows that come on ey 
year, into different claſſes according to their dif- 
ferent ages, and ſuppoſe ſome to be left at 56 years 
of age, ſome at 40 ſome at 36, and ſome at 26. 


The. widows, conſtantly in life together, derived 
from the firſt claſs, will come to the greateſt age, 
and to. a maximum, in 30 years, ſuppoſing with 
Mr. De Morvre, 86 to be the utmoſt extent 
of life. The ſame will happen to the ſecond 
claſs in forvy years, and to the third in fifty 

uf.  - | |  Jeags 


+» 
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years 25 But the whole body, compoſed of 
theſe claſſes, will not come to a maximum, till the 
ſame happens to the fourth or youngeſt claſs, 
that is, not 'till the end of 60 years. After this, 
the affairs of the ſociety will become fationary, 


and the number of annnitants upon it of all ages 


will keep always nearly the ſame. 
Such is the anſwer to this Queſtion, bun er 


a ſociety to begin with its complete number of 
members, conſiſting of married perſons of all a- 
ges, in the ſame proportions to one another, with 
the proportions in which they exiſt in the word. 
f it begins with its complete number of members, 
ut at the ſame time admits none above a particu- 
lar age: If, for inſtance, it n 


for ir it begins with 200 mem- 

bers all under 50, and afterwards limits itſelf to 
this number, and keeps it up by admitting every. 
years at all ages between 26 and 50, new mem- 
bers as old ones drop off; in this caſe, the period 
_ neceſſary to bring on the maximum of annuitants 
will be juſt doubled. For, in the firſt place, the 
whole collective body of members will be 60 years 
in getting to their greateſt age, as may eaſily ap- 
pear from what has been juſt ſaid. The annual 
medium of widows, therefore, that will come on 
the ſociety will increaſe continually for 60 years 
it being evident, that the older any ſet of married 
men are, taken one with another, the fafter they 
will leave widows. And after this annual medium 
is increaſed to a maximum, 60 years more will be 
neceſſary to bring to a maximum the number in 
life together, derived from ſuch a fixed annual 


(a) In the Appendix, note (A), a rule is given, by which 
the numbers alive at the end of any particular number of years 
may be very eaſily determined. 
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medium ably coming on.—If ſuch ; a ſociety 
is any number of years in gaining a maximum of 
members, the time neceſſary to bring on the 
maximum of annuitants will be ftill further pro- 
longed, and will be equal to twice 60 years with 
that number of years added. —Moſt of the ſocieties 
for granting annuities to widows are of this kind; 
and, therefore, ſuppoſing them to gain their com- 
plete number of members in ten years, and for 
ever afterwards to preſerve it, the number of an- 
nuitants upon them will go on increaſing for 130 
ears. It is proper, however, to be remem- 
bered, that the increaſe will be quicker at firſt, and 


afterwards. flower ; and that, within 20 or 30 


years of the end of this term, it will be fo ſlow as 
1 to be ſenſible, though ſtill real. | 
or Ab who. will beſtow due attention on this ſub- 
Fe api uſt ſee theſe deciſions to be Juſt, and a de- 
— ation of them might be given, in a form 
r ſtrietly mathematical, were it neceſſary. . 


_—_ rs 110 IV. 


Suppoſe the members of ſuch a ſociety as 5 
125 ben deſcribed in the preceding queſtions, to 
i chuſe making annual payments during the conti- 
*©. nuance f marriage, in lieu of the ſum which 
the reverſionary annuity for their widows is 
worth in preſent money What ought theſe an- 
4 Eu — to * {ſtimaring get at 4 per 
wy oe 2825 | 

TS 4 NSW BR. | 
This will be eaſily determined, Ending what 
annual payments, during two joint li Y of given 


ages, are equivalent to the value of the rever- 


ſionary annuity i in n preſent money. —Suppole, as in 
— 


- Reverfonry Amte, Sc. = 11 


| Queſtion I. the two joint lives;to be each 40, and 
the reverſionary annuity. 30 4, per annum. An an- 
nual payment during the continuance of two ſuch 
lives is warth, according to Dr. Halley Table of 
Obſervations, 9.8 2 (4) years purchaſe. The an- 
nual payment then ought; to be ſuch as being mul - 
tiplied by 9.82, will produce 0 J 101.1, the 
preſent value of the annuity in one payment by 
Queſtion I. Divide then J. 101.1 by 9.82, and the 
guotient, or J. 10.3 will be the anſwer. — This is 
very nearly the annual payment of all the mem- 
bers at an aver age, Alben equal numbers to 
offer themſelves for admiſſion of every age between, 
30 and 50. As much as fome give leſs, others 
ought. to give more, according to their 15 ol ; 
age. Thus, the annual payment of a married er 

ſon, 30 years of age, ought; to be be {98941 and 
a perſon 5a. years of age £11, 33585 ee 
of joint lives and of the reverſionary annuity ate 
taken agreeably to the London Table of Odlerva- 
tions, theſe annual payments will Be, for 30 years 

of age $5 {10 e 4 112 a Try 50, 


of 1. 0-0 77 2 : 10 8 4 | 
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() Particular notice ſhould: be taken of the method of nota- 
tion here uſed, becaule it will be carried, thiou 1 hols 
of this wo 7 5 The hgures on the right” d of th 
full-poinz, Hgnify the decithal 15 atts of 1. This a 907. ty is 
/.101 and the rôth of 1 or Hoi and 23. 19. 39% 10 19. 
and 39 a of 11. or 1g: 75: 104.1 11.33. is LII. 
aud 33 hundredths of 1“. or. 11 268. :7d——lIa: general. 3. ĩt 
ſhould: be rememberet;-thatitwo ſhillings allowed for every unit 
in the firſt place of decimals, and two-pence half· penny ſor e- 
very unit in the ſecond place of decimals, will give, neatly e- 
nough, the value of the decimal part of evety ſuchexpreſſion. 

(e) The, value of two Joint iyes'vP 30; taken from Table 
XI. is 9.6. 'Tfifs fubtracted from the value of the life in ex- 
pectation, or from 13.1, by Table * Bes 3.5 che number of 
1 177 if : 7 yon 
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If either the rate of intereſt is ſuppoſed lower, 
or wives are ſuppoſed younger than their huſbands, 

the annual payments will be increaſed. But there 
is no occaſion for pointing out particularly the dif- 
ference, It may be eaſily found in any caſes by 
the directions now given. There is, however, one 
obſervation which ought to be here carefully at- 
tended to.—This method of calculation ſuppoſes, 
that the firſt annual payment is not to be made 
till the end of a year. If it is to be made imme- 
diately, the value of the joint lives will be increaſed 
one year's purchaſe ; and, therefore, in order to 
find in this caſe the annual payments required, the 
value in preſent money found by Queſt. I. muſt be 
divided by the value of the joint lives increaſed by 
unity, and, in this way, the preceding values at 
4 per cent. according to the Breſlaw Obſervations, 
will be found to be 1.8.62. 9.35. 0.00 - Ac- 
cording to the London obſervations, ].10,—l.11.2,— 


12.7. 


QuvesTion V.. 

* A ſociety may chuſe to make abatements in 
& theſe annual payments, and to require the re- 
% mainder of the value of the reverſionary annuity 
to be given, in fines or premiums at the time of 
« admifhon. It may, for inſtance, chuſe to fix 
« the. annual payment of all the members to 5 
„ guineas. \ What, in this caſe, would be the 


years purchaſe which an annuity for a life of 30 years of age, 
aſter another life of the ſame age, is worth. This — Ir 9 
multiplied by 30, gives 105/. the value in a ſingle payment, ſup- 
poſing the reverſionary annuity to be 307. And 105/. divided by 
9.6. gives {:10.9, the value of the ſame annuity in annual pay- 
ments, during the joint continuance of the two lives, according 
to the London obſervations. —By fimilar operations all the other 
values above given have been found, j . 
580 * & premium 


» 
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premium due at admiſſion, the annuity being 
4 ſuppoſed gol. per annum, and.intereſt being at 
« 4 per cent? „ e 
e eee een eie 
Prom the whole preſent value of the annuity in 
one payment, ſubtract the value of 5 guineas per 


annum, during the joint lives; and the remainder 
will be the anſwer. | "CINE if WEE 

Suppoſing the joint lives both 40, the whole 
preſent value of the annuity in one payment is, 
according to the Breſlaww Obſervations, J. 101. f, by 
- Queſt. . The value of 5 guineas per annum, 
or of J 5.25 per annum, during two ſuch joint lives, 
is /.5.25, multiplied by the value the joint 
lives; that is, 5.25, multiplied by 9.82, or 
1.51.55 ; and this ſubtracted from J. 101. 1, gives 
1.49.5, the anſwer required for two lives at the 
age of 40.——The anſwer found in the ſame way 
for two lives whoſe common age is 30, is /.46.5,— 
and for two lives at 50, 50 l. DEA 
According to the London Obſervations, theſe 
values are, for two lives at 30, /.54.6——At 40, 
F594 At 50, 1.63.3, N 

f the firſt of the annual payments is to be made 
immediately, the true anſwer will, in every inſtance, 
be the values found in the manner now directed, 
diminiſned by the annual payment; or, in the 
preſent caſe, guineas leſs than the values ſpecified. 
| The values, in premiums and annual payments, 
of any other reverſionary annuity, will be as much 
greater or Jeſs than theſe, as the annuity. itſelf is 
greater or leſs. I SY 


QuzsTion VI. 
« A perſon 25 years of age wants to buy an 


* annuity, for what may happen to remain of = 


14 Queſtions concerning 


@ life after fifty years of age. What is the 


© value of ſuch an annuity in ready money; and 


„ alfoin annual payments, till he attains to the 


4 ſaid age; that is, in annual payments for 15 
years, ſubject in the mean time to failure, ſhould 
* his life fail?” : 

: ANSWER. 


The preſent value of ſuch an annuity is the pre- 


Jent value of a life at 50, in money to be received 
15 years hence, and the payment of which de- 
pends on the contingency of the continuance of 
the given life 15 years. That is; it is equal to 
the value of a lite at go, multiplied by the preſent 


value of 1]. to be received at the end of 15 years, 


and alſo by the probability that the given life will 


continue fo long.——A life at 50, according to 


Mr. De Morvre's valuation of lives, and reckoning 
intereſt at 4 per cent. is worth 11.34 years pur- 


chaſe. The preſent value of 1 /. to be received at 


the end of 15 years, is, by Table I, 6.5553. And 
the probability that a life at 35, will continue 13 
ears, is, according to the Bre/law Obſervations 


35 (a). And theſe three values, multiplied 


by one another, give 1.4.44, or the number of 


years 


(a) The probability that a given liſe ſhall continue any num- 


ber of years, or attain to a given age, is (as is well known) the 


fraction, whoſe numerator is the number of the living in any 
Table of Obſervations oppoſite to the given age, and denomina- 
tor, the number oppoſite to the preſent age of the given life. — 
Thus, in the preſent inſtance ; 346 is the number in Dr. Halley's 
Table oppoſite to 50, and 490 the number oppoſite to 35—335 
(or the odds of 17 to 5) is, therefore, the probability that a 

- perſon whoſe age is 35 ſhall attain to 50, or live 15 years. In 
the ſame manner it will appear, that, according to the ſame 
Table, the probability that a perſon at this age ſhall live 25 years, 
is 35, 3 Or nearly an even Chance. | 
FOES At 


_— - 
= 


ITY Reverfunary Annuities, &c. 1 5 
years purchaſe that ought to be given for the an- 
nuity. The annuity then being ſuppoſed 5ol. 


— - 


its value in preſent money is 222 J. * 

In order to find this value in annual 1 
while the given life is attaining to 50, it is“ ne- 
ceſſary to find the value of an annuity for 15 
years, ſubject to failure on the extinction of the 
given life, And the value of ſuch an annuity is, 
evidently; the laſt value ſubtracted from the value 
of the given life; or, in the preſent inſtance, 7.4.44, 
ſubtracted from /.1 3.994. (See Table VI, Appendix) 
that is, 1.9.5 3,——2221. then, being the preſent 
value of an annuity of 50. for the remainder of 
a life now 35, after attaining ta 5o; and 9.53 
being the number of years purchaſe, which ought 
to be given for an annual payment to laſt 15 years, 
if a life now 35 laſts ſo long, it follows, that the 
value of the ſame annuity in annual payments till 
this life attains to 30, is 2220. divided by 9.833 
or 1.23.3. © en Gt 43-87 1 Yor 

This calculation ſuppoſes, that the firſt of the 
annual payments is not to be made, till the end 
of a year: If the firſt payment is made imme- 
diately, the value will be, the fingle payment di- 
vided by the value of the life for the given term 
increaſed by unity ; that is, in the preſent caſe, 
222 J. divided by 10.53 ; or J 2 1. o8. | 


If the value of the annuity is required in a fin- 
gle payment, over and above any given annual 
payment ; deduct the value of the annual payment 


At Northampton and Norwich a perſon at the ſame age, bas 
an even chance of living 26 years; but in London, ſcarcely 20 
years. See. Tables III, IV, V, and VIII, Appendix. I will 
add, though foreign to my preſent purpoſe, that a per'on at the 
fame age has In theſe towns a better chance of living one year, 
than in London, in the proportion of 3 to 2. | 

| from 


1 Queſtions concerning 


from the whole value in a ſingle preſent payment, 
and the remainder will be the anſwer, —Thus ; 
let 5 guineas, in the preſent inſtance, be the given 
annual payment for the aſſigned term; and ler the 
enquiry be, how much more in preſent money the 
ſuppoſed annuity is worth. By what has been juſt 
faid, 9.53, multiplied by 5 guineas, that is 50/. is 
the value of the annual payment; and this ſum 
deducted from 2227. leaves 172 l. the anſwer. 
If the annual payment begins immediately, its 
value is 10.53, multiplied by 5 guineas, and the 
anſwer comes out J. 166.7 f. _ 


In this way may be found the value, in ſingle 
and annual payments, of any other annuity, pay- 
able to an aſſigned life, after a given term of 
years, taking any valuation of lives or intereſt of 
money. But care muſt be taken to remember, 
that it is the title to the annuity that will com- 
mence at the end of the given term, and that the 

firſt payment is not to be made till a year after- 
wards ; that is, in the caſe here ſpecified, not till 
the end of 16 years. | 


The value of the remainder of two joint lives, 
after a given term of years, is likewiſe the value 
of 1 J. due at the end of the given term, multi- 
plied by the value of two joint lives, each older 
by the given term than the given lives; and this 
product, multiplied by the probability, that the 
given joint lives ſhall not fail in the given term ; 

or (which is the ſame) by the product of the twa. 
probabilities, that the ſingle lives ſhall each con- 
tinue the given term. And the value of an an- 
nuity, on any given joint lives for a term of years 
| e beginning 


Reverſionary Annuities, &. 17 
beginning now, is this laſt value, ſubtracted from 
the whole preſent value of the joint lives. Thus; 
the value of two joint lives, one 40 years of age, 
and the other 30, (ſee Table VII.) is 8.91 ; which, 
multiplied by 0.6755, the value of 1/. due 10 
years hence, and by +, (the probability that a life 
at 30 ſhall continue 10 years) and alſo by 425, (the 
Probability that a life at 40 ſhall continue 10 
years) gives 3.92, the preſent value of the remain- 
der of two joint lives, aged 30 and 40, after 10 
years; and this value, ſubtracted from 10.43, (the 
value in Table VII. of two joint lives aged 30 and 
40) leave 6.51, their value for 10 years. TE, 

As the value of the longeſt of two lives is always 
the value of the joint lives, ſubtracted from the 
ſum of the values of the two fingle lives; their 
value alſo for any given term, is the value of the 
joint lives for the given term, ſubtracted from the 
ſum of the values of the fingle lives for the given 
term. | k 4 a 9.81 . * 70 11 . | 

The truth of theſe rules' may eaſily appear with- 
out particular proof. I have, however, pointed 
out the method of demonſtrating them in a note (a) 
at the end of this wok. 

By fimilar operations, may be found the values 
of 3 or more foint lives, or the longeſt of three or 
more lives, for a given term of years, or of what 
ſhall remain of them after à given term of years. 


..QvzesTrion VII. 


The preſent value is required of an annuity 

to be enjoyed by one life, for what may happen 
do remain of it beyond another life, after a given 
term; that is, provided Both lives continue, from 


{a) Sec note (B) in the Appendia. pro 4s 4 
nnen e 


18 Queſtions conterning Y 
I the preſent time, to the end of a given term of 9 
« years?” "a | | "= 
| + EW Tf gt» 
Find the value of the annuity for two lives 
greater, by the given term of years, than the 
given lives. Diſcount this value for the given 
term; and then, multiply by the probability, that 
the two given lines ſhall bath continue the given 
term; and the product will be the anſwer. 
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EXAMPLE. 


Let the two lives be each 30. The term ſeven 
-years. The annuity 101. Intereſt, 4 per cent.— 
The given lives, increaſed by 7 years, become 
each 37. The value of two joint lives each 3), is 
(by Tabt fg) 
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e VII.) 10.29. The value of a ſingle life 
at 3, is (by Table VI.) 13.67. The former, 
ſubtracted from the latter, is g. 4, or the value of 
an annuity. for the life of a perſon 37 years of age, 
after another of the ſame age, by Queſt. I.— 3.42 
diſcounted for 7 years, (that is, multiplied by 

- ©.76, the value of 4/..due at the end of ſeven 
years, by Table I.) is 2.6. The probability 

chat a ſingle life at 30 ſhall. continue 4 years, is 


(by the: bypotheſis explained page 2.) $(a), The 
ties probability 


- or 3 
(a) In this caſe, it is on ſome accounts beſt, as well as eaſieſt, 
to take the probabilities of life from the hypotheſis, rather than 
namediately from the Tables. —Fifty-fix perſons being ſuppoſed 
alive at 30, one will die every year, according to the hypotheſis. 
At the end of even years then, the number of the living will 
be 49, and Fo, or the odds of 7 to 1, is, by note p. 14, the 
probability, that a life, aged 30, will continue 7 years; and this 
fraQtion, multiplied by itſelf, is the probability, that two lives 
of this age, ſhall both continue 7 years. In general, it muſt be 
remembered, that the probability, that any two or more events 
| ſhall 


pw” blauen) Auttitics, Nec. 19 
probability, therefore, that two ſuch, lives fhall 
mom _— erg is Tow er rs ſons 
0 nd 2.6, mu by 755. is 1.989, 
45 4 — of years 24 which ought 05 be 
given for an annuity, to be enjoyed by a life pow 
3o years of age, after @ life of the ſame age, pro- 

vided both continue) 9 xen. The annuity then 
being 101. its preſent value is 2 19.89. 

By ſimilar operations, it may — found, chat 
ſuppoſing the term one year, and the ages and the 
2 reſt the: ſame, the preſent value of the 
ſam nary annuity is J. 52. 4: and that if the 
— is 1% years, the value is 19 . 15315 *» * 8 
For. two lives each & thel de. are! 1,30. 33. 
— $4.7 3¹ m bag 8 1, 74.9 Is 
* SHY ti 05 2 01 lenoiihbzk 1993005 « 

For tworlives e ene values for che 
ame aer 12 a S250 Lag eee (9): 


| l , 1 the p& om m n | 
another, 15 he proj mils from events ning by as tely. 
The probability, therefore, that any number of perſons will all 
live any given time, is riglitly/found by. multiplying into one an- 
other the probabilities that each of them will live that time.— It 
8 . may, ur ther, f. uſe to ſome, wes q obſerve he that 
the. diffefenge n unity wave . 5 On 
ba iliey. thats ran event will happen, gives 5 the pro- T 
-will t beppen.- Thus; the probe —— 3 
of age will live 11 years, is, by the Breſtaw Table d. be 
ny, On that he = not live 11 5 is 234, 
ubtracted from or 443. Am like manner probabilit 
that two beta 0 all but e 9 ye 7 years, being o. » of 
the probability 1207 will not, both live ſo long, or that one er 
aber ol tem ll the in 9 yelies, 155.963; U fbwatedFidm unity, 
or 235. 
If any reader js. wowilling 10-3ake theſe, afſergions for granted, 
* Os, om ul the begtioing of Mr. De ous 4.5 
impſon's Treatiſes on th Dori of Chanc 7 
"_ — tied.” 8 ws tl in Be 5 
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Theſe: values, or to the rend Obſer- 
vations and Mr. Sin ables of the 'values of 
* ad joint lives, 25 Da! | 


For 8 at 3135 W 15621 5. 66. 
| at 7 178.6 —1.5.45. 
at an 365 12. 1 oy” 


Q ee vin. 


E TIF the ſcheme of a ſociety for 9 an- 
ce nuities to widows, be, that, if a member lives 
A year after admiſfion, his widow ſhall be entitled 
* to a life annuity of 200. If ſeuen years, to 10. 
more, or 30. in the whole. If teen years ; 
<« to another additional 100. or 4ol. in the whole. 
„ What ought to be the annual payments of the 
2 % membets for the ages of 30, 40, and 30, ſup- 
% poling them of the ſame ages with their wives, 
. e a wks r intereſt at 1 . cent of 
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and, therefore, very Fo e to the Ta- 
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tht WEN are l ly Can from the pe YH 
in the laſt Queſtion. For example. The value 
of ol. per annum ee fe to 40 after 40, provided 
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Reverfionary Annuities, &c. 
che joint lives. do not fail in one year, is, according 
co the hypotbefis, 1. 30.33. The value of 200, per 

Xt annum, in the ſame circumſtances, 1s, therefore, 
J. 60.66.—— In like manner, the value of 10/: a- 
ter /even years, is J. 17.44. And of 101. after 15 
years, J. 7.3. — Theſe values together make 
© -/. 85.4, or the value of the expectation, deſcribed 
in this Queſtion, in a fingle preſent payment; which, 
divided by 9.82, (the value by Table VII. of two 
joint lives at 40) gives J. 8.69, the value of the 
ſame expectation in annual payments, during the 
joint lives. In the ſame manner may be found 
E in all caſes to any Queſtions of this 

ind. 

Theſe calculations ſuppoſe, that the annual pay- 
ments do not begin till the end of a year. If they 
are to begin immediately, the true annual payments 
will be, as was before obſerved, the fingle pay- 
ments, divided by the value of the joint lives in- 
creaſed by unity ; and in the preſent caſe will be, 
by the hypotheſis, „ 


L 1.751. 79-807. 
By the London Obſervations, © 
L 8.52—l. 9.06—1. 9.51. | 
Lf By the method of calculation Ry explained, 
map be eaſily found in all caſes, ſuppoling the an- 


9 nual payments previouſly ſettled, what the rever- 
ſionary annuities are correſponding to them in va- 


XX lue. — Thus, the annuities being the ſame with 


thoſe mentioned in this Queſtion, the mean annual 
payments for all ages between 30 and 50, are 
nearly 87. according to the higheſt probabilities of 
life; 91. according to the loweſt ; and 8 guineas the 
1 „ | medium 


22 —— eateirving © . 
medium (a); intereſt Being at 44 aa u 


ft payment fob mule 1 ae 
Ari oning mme. 

diately, are fixed to e 

ing life anmiities will be ly (hy he 


12 J. if the contribator live AY 24 
lives 7 years; or (by the 0 Oblervarioney 12. 
if he lives a hear, and 300 if he Res y years (H. 

It is obſervable, that M in the va⸗ 


lues of the annuities, ariſing fromm difference of 
and the difference of the — of life, 
Weh in this Qgeſtion than in Queſtior th; and 


chat, conſequently, che plan propoſed in it, is the 
ſafeſt as well as the moſt equitable and encourag· 
ing, that a fociety can adopt. 

is neceſſary to rematk hete further, that jeary 
1 which begin immediately, are mlore': 


* 5 The value ef this-expuQction, ſuppoſing 8 
14 of age, and their wives 30, is, in a ſgie payment, 
No In annual 1 ymetits beginning immediately J. 9.88, by 
the hypotheſis. And 107l.—and & 10.93, by the London Obſer- 
vations. - 

(6) If the annuities in erpectation are 14. provided a member 
lives a year, and 200. provided he lives ſeven years, the proper 
mean fingle payments for all ages, taken one with another, un- 
der g or 52, is 50 guineas nearly, according to all the Tables 
of Obſervation, ſuppoſing equality of age between men and their 
wives. And the addition which ought to be made, on account 
of exceſs of age on the man's ſide is, taking the neareſt and the 
eaſieſt round ſums, about a guinea-and 7 for every year as far 
as 17 yeats ; or, in the annu 4; ry (oppoſe 5 guigeas) * 
a gninza per annum for five years exceſs, and 5 aguiner more for 
every four years exceſs beyond Nd five years, till the exceſs comes 
to be 17 years; And, I . that 60 guinens id ſng/e pay- 
| ments, and and fix SF near annual payments beginning immediately, 

may very well 1 at the boweft common payments proper to 
be required, Tppofin all married men under 32, taken into a 
ſociety, w beat enquiting into the difference of between 
them and — wives, the annuities being all along ſuppoſed to 
en Sad N 4 ber cenl. 
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Rever fionary Annunties, &c. 23 
vantageous than half-yearly payments which begin 
immediately. Mr. Simpfon (in his Treatiſe on 
The Doctrine of Annuities and Reverſions, page 78, 
and alſo in bis Select Exerciſes, p. 283.) has ſhewn, 

that, in the caſe of life annuities, half-yearly pay: 
ments, which begin at the end of half a year, 
are ; of a year's purchaſe better than yearly pay- 
ments, which begin at the end of a year. And it 
is manifeſt, that 4alf-yearly payments, which be- 
gin immediately, are no more than half a year's 
purchaſe better than thoſe which begin at the end 
of half a year. But yearly payments, which be- 
gin immediately, are a whole year's purchaſe better 
than the ſame payments to begin at the end of a 
year. The difference of value, therefore, between 
yearly and balf-yearly payments, ſuppoſing both 
do begin immediately, is a quarter of a year's pur- 
8 chaſe in favour of the former. | 5 


Qs rio IX. 


«© The value is required of an annuity to be 
« enjoyed for what may happen to remain of one 
< life after another, provided the life in expecta- 
tion continues a given time?” 


ANSWER. 


Find by Queſtion VI, the preſent value of the 
annuity for the remainder of the life in expectati- 
on, after the given time, and multiply this value 
by the probability, that the other life ſhall fail 
within that time. Find alſo, by Queſtion VII, the 
value of the reverſion, provided both lives continue 
the given time. Add theſe values to one another, 
and the ſum will be the anſwer in a ſingle preſent 
payment, W 


Ca ExAM- 


=_—_ Queſtions concerning. 
2 x AMPLE. 


An annuity of rol. for the life of a perſon now 
zo, is to commence at the end of 11 years (a), if 
another perſon now 40, ſhould be then dead; or, 
if this ſhould not happen, at the end of any year 


beyond 11 years in which the former ſhall happen 


to ſurvive the latter. What is the preſent value of 
ſuch an annuity, reckoning intereſt 'at 4 per cent. 
and taking the probabilities of life as they are in 
Dr. Halley's Table ? | $52 Ke | 

The value of 107. per annum, for the remainder. 
of the life of a perſon now 30, after 11 years, 
found by Queſt. VI. is /. 69.43. The probabi- 


lity that a perſon 40 years of age ſhall live 11 years, 


is, by Dr. Halley's Table; 35, The probability, 
therefore, that he will die in 11 years, is 335 ſub- 
trated from unity (6), or 1? ; which multiplied 
by J. 69.43- gives J. 17.16. The value of the 
reverſion, provided both live 11 years, found by 
Queſt. VII is 177. And this value added to the 
former, makes J. 34.16, the value required in a 
Aingle preſent payment; which payment divided by 
J. 11.43, (the value by Table VII. of two joint 
lives, aged 3o and 4o, with unity added) gives 2/. 
(c; or the value required in annual payments 
during the joint lives, the firſt payment to be made 
immediateſy.— If, every thing elſe being the ſame, 


(a) That is, the title to the annuity is to commenee at the 
end of 11 years, and the firſt payment to be made a year aſtet- 

wards, in caſe the liſe in expeQation ſhould continue fo long, 
and the other fail. But if both lives thouid continue the given 
term, the firſt payment is always to be made at the end of the 
year, in which the former lite ſhall happen to ſucvive the latter, 
Yee Queſt. VI. © . . 1 . 8 

) See the Note. p. 18. 


(i] See the demonſtration of this rule in Note (D) Appendix. 


the 


 Rever flonary Annuities, ce. 25 
the aſſigned term is 15 years, the value required 
will be 29 J. in a ſingle payment, and . 2.55 in 
e, 06 0 


Qs rio X. 


What money in hand, and alſo in annual pay- 
ments during life, ought a perſon of an aſſigned. 
age to give for a ſum of money, payable at his 
death to his heirs (a) In other words, what 
„ money in hand, and in annual payments during 
life, ought a perſon of a given age to pay for an 
4 aſſurance of any given ſum on his life ? 


ANSWER. 


. Subtract the value of the life from the perpetuity. 
Multiply the remainder by the product of the given. 
ſum into the intereſt of 100 l. for a year; and this 
laſt product, divided by 100 J. increaſed by its in- 
tereſt for a year, will give the anſwer in a fingle 
preſent payment. And this payment, divided by 
the value of the life, will give the anſwer in annual 
payments, during the continuance of the life. 

Example. Let the life be ga. The ſum 1001. 
The rate of intereſt 4 per cent. And the valuati- 
on of lives, that in Table VI. The perpetuity, 
therefore, (, is 25. The intereſt of 1007. for a 
year, is 4 J. 100 J. increaſed hy its intereſt for a 


(a) This Queſtion is the ſame with Problem 16th, in Mr. 
De Moivre's Treatiſe on Annuities, and Problem 26th, in Mr. 
Simpſon's Select Exerciſes ; but the anſwers there given are right 
only when applied to reverſionary eſtates, and therefore muſt be 
materially wrong, when applied to reverſionary ſums, as will ap- 
pear from the Scbolium to this queſtion, and from note (E) in the 
Appendix. 9 0 2 8 88 

65 ) That is ; the value of the 3 of an eſtate found 
by dividing 1 o0/. by the rate of inteteſft. 


| yea 
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year; is-1041. And the value of the life 14.68. 
— The value of the life ſubtracted from the per- 
petuity, mou 10.32, which, multiplied by the. 


product of 1007. into 4, or by yoo, gives 41.28. 
And this divided by 104, gives J. 39.7, the value 


of 100 J. payable at the death of a perſon aged 30, 


in a ſingle preſent payment And this payment, 


divided by 14.68, is J. 2.7, the ſame value in an- 


nual 1 during the continuance of the life. 
Theſe values found in the ſame way, agreeably 
to the valuation of lives in Landon, in Table X. 


are L 45.76, and J. 3.49;——lIf the life is 36, and 


intereſt 4 per cent. theſe values are 43 J. and J. 3. 1, 
by Table VI, and J. 49.6, and J. 4.1, by Table X. 
I intereſt is reckoned at 3 per cent. the ſame 
values are, by Table VI, for 30 years of age, 
J. 48. 14.— 2.86. For 36 years of age, 1.51.43, 
and J. 3.28. . 1 15 

It appears here, that difference of intereſt makes 


no conſiderable difference in the anſwers to queſti- 


ons of this kind, except when the values are re- 


quired in a ſingle payment. * 


If the firſt of the annual payments is to be made 
immediately, the ſingle payment is to be divided 
by the value of the life, with unity. added to it, 
agreeably to what has been already obſerved; and 
the annual payments in this caſe (intereſt ſuppoſed 
at 4 per cent.) will be by Table VI, for a life at 
30, J. 2. 53.— At 36, J. 2.9. 5 

If the payments are half- yearly payments begin- 
ning immediately, the ſingle payment muſt be di- 
vided by the value of the life increaſed by 3, or 75. 
(ſee Queſt. VIII.) And the half yearly payments, 
for the age of 36, will be half 2.9, or 1.45. And 
half 1.45, or .725, is likewiſe nearly the proper 
quarterly payments. . 


Again 3 
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Agam; if an annual payment, Beginning im- 
_ medcharely; of 9.2.9, ought (reckoning intereſt at 


4 ger cent.) to purchaſe ro. payable at the fai- 
lure of a life nom 36 ; 51 by the rule of propor- 
tion, ought to purchaſe 172 J. And in like man- 


ner, it may be found,” that the ſame annual con- 


tribution, in half yearly or quarterly payments, 
beginning immediately, oughit to purchaſe 170 J. 


bete fue, according to the London Obſer- 


vations, are 132 J. and 130 J. nearly. 


The reaſon of mentioning theſe particulars will 
be ſeen inthe next chapter. 


$CAOLIUM. 


If the reverſion is not a ſum, but an annuity for 
ever, or an eflate'in fee-fimple, to be entered upon 
after a given: life, its preſent value, n a fingle pay- 
ment, will be © the value of the life ſubtracted 
from the perpetuity, and the reminder multi- 
* plied by the annuity, or the annual rent of the 
«* eftate.”——And the value, in au payments, 
will be, as before, the ſingle payment divided by 
the value of the life. Univerſally. It ought ta 
be remembered, that a reverſionary eſtate, after any 
given life or lives, is worth as much more than a 
correſponding reverfionary ſum, as tool. increaſed 

boy for a year, is greater than 100 L--— 
Thus, the preſent values, in ſingle and annual 
payments, of 4 J. per annum for ever, and of took. 
in money after any affigned life, are to one ano- 
ther, (intereſt being at 4 per cent.) as 104 to roo, 
or 1.04 to 1. The reaſon of this difference is, 


that the calculations ſuppoſe, that the reverſionary 
ſum, and the firſt yearly rent of the efate, orofirſt 
payment of the annuity, are to be received at the 
ſame time, after the extinction of the lives in poſ- 

7 ſeſſion. 
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ſeſſion. It is eaſy to ſee, that this is a circum- 
ſtance which muſt make the latter of moſt value. 
But to prevent my doubts about it, I ſhall explain 
it more . in a note in the appendix (a). 


—— XI. 


& A perſon of a age, having a yearly in- 
% come Nach will * with hy 1 wants to make 

« proviſion for another —— a given age, in 
« caſe the latter fh ſhould happen to ſurvive, What 
“ ought the former to giye in a ſingle payment, 
3 — alſo in annual payments during their joint 
lives, for a given ns * at his death to 
the latter 4 


It is manifeſt, that the value of the given ſum, 
in this caſe, . muſt be leſs than in the caſe ſtated in 
the laſt Queſtion; becauſe, here the payment of it 
is ſuſpended on the contingency, that one life ſhall | 
ſurvive another, whereas in the other caſe, it is 
certainly to be paid at the failure of a given life. 


ANSWER. 


Find, by the ſolution of problem 32d, p. 297, 
Mr. Simpſon' s Select Exerciſes, the value of an 
eſtate, correſponding to the given ſum, and de- 
pending on the given ſurvivorſhip. Divide this 
value by 1 J. increaſed by its intereſt for a year, 
and the quotient will be the value of the given 
ſum in a fingle preſent payment. And the ingle 
payment, divided by the value of the given joint. 
lives, will be the anſwer in nue payments . | 
the joint lives. 


(a) Vid: Appendix note ( E). 


The 


Re vrrſionary Annuities, &c. 29 
The ſolution I have referred to is as follows. 

Find the value of an annuity on two equal 
joint lives, whereof the common age is equal to 
« the age of the older of the two propoſed lives; 
c which value, ſubtract from the perpetuity, and 

4 take half the remainder. Then ſay, as the ex- 

% yeation of the duration of the younger of the 
e two lives is to that of the elder, ſo is the faid 
< half remainder to a fourth proportional, which 
C yill be the number of years purchaſe to be gi- 
<« yen for the eſtate when the life in expectation is 
the oldeſt of the two. But if this life is the 
youngeſt, then add the number of years pur- 
& chaſe juſt found to the value of the joint lives, 
« and let the ſum be ſubtracted from the perpe- 
< tuity, and you will alſo have the anſwer in this 


. en unnd tf * N a9 HDTNS'L Se: 
(a) Mr. Simpſon has given the follow ing xamples of this 
ſolution, adapt. af pl lives ———Example I. 8 le 
« ay Fee e i of the polſeſſor 30. The 
« rate of intereſt 4 per cent. and the given legacy 5060/tor Zool. 
per annum. Then the value of two equal joint libes of 40, 
being 8. 1, by Table XI, and the perpetuity 25, the remain- 
4 der or difference will be here 16:9 ; whereof the half is 8.45. 
© Therefore, it will be as 23.6. to 19.6; ſo 8.45 to 702. years | 
40 purchaſe, — 7. the required value.”. MSA HOO © 
Example II. Let the age of the expefart be 30, of the 
© poſſeſſor 40, and the reſt as in the preceding example. Here 
the value of the joint lives 30 ind 40, will be 8.8 ; which 
added to 9.02, — above) the ſum. will be 15.82; whence 
the anſwer, in this caſe, is 9. 8 years purchaſe,'6r 416 2 
T have ſhewn, that the values of teverſionary fates; and re- 
verſionary ſums, are not the ſame as is here ſuppoſed.— The rule 
gives the true value when applied to the former, 3 but, when 
applied to the latter, the values given by it muſt he divided by - 
10. increaſed by its intereſt for a year, a3 above 23 
* ney is to be applied to Mr. Simpſon's next Prob 
Or t 3060. „ Nes „ Ener ei re . * g 
In theſe 23-6. and 19.6, are the expect 


ations, in 
Table IX, of 30 and 49, according to the Len Tables of 
Obſervation ; and the method of finding them for any age, 299 
| 210 | 8 rom 


, 


Let the life in ni be zo; and the other 
life 40: The ſum, 160). Amereſt, 4 per tent. 
The valuation of lives, that in Table VI. LP 
The expeAation of the firit life, is 28; of the 
ſecond life 23, by Mr. De Moiureis  bypothefts. 
The value of the joint lives is 10.43, by Table 
VIE Tue value of two joint lives, both 40, is 
9.82, by the (ame Table. The eftate correſpond- 

ing to 100%. is 4%. per ann. and the:prefent value 

of ſuch an eſtate to be entered eb perſon 


N 5 
And this value, divided by 1 J. increaſed by its 
intereſt for a SEE 34 
value in a: fiug le - preſent payment of the - 
-1008..dependent- on the | given ſurvivorſnig, A 
chis ſingle payment, divided by 10.4, is 1 — 
the required value in annual payments, during their 
Joint lives,” if the firſt payment is not to be made 
till the end of a year, * if the firſt payment 
is to be made immediately, the required value in 
annual payments will be J. 32. og, — by 1143, 
or J. 2-.8.——Thele values, according Lon- 
dm Obſervations, v Mr. Simpſon's ” ables found- 
ed upon them, are 1.35.30, in a fing le payment, 
and J. 3 — in — e eng unme- 
ws 


he hens in 0 Mens following 10 
here quoted, has gien ſolutions of moſt other 


From Tables of Obſervation, i expined the beinaing of 
55 | 


von * 


Reverfionary Annuities, Ke. 3 
Queſtions, conceraing the values of reverſions 
depending on furvivorſhips, where the whole dura- 
tion of two or three lives is concerned. And Iam 
acquainted with no other ſolutions of theſe Que · 
tions, which are applicable to all Tables of Obſer- 
vations, and which at the ſame time (proper re- 
gard being paid to the correctioſ explained in the 
aſt Queſtion) may be conſidered as ſufficiently 
correct (a). „ —_ 


5 QuvzsTton., XII. 


«© Suppoſe an inſtitution for the relief of wi- 
« dows to extend its aſſiſtance likewife to the fa- 
* milies of married men, provided they leave no 
« widows. - Suppoſe, for inſtance, that in this 
«* caſe children are to be entitled to 1001. What 
js ſuch an expectation worth, in preſent pay- 
« ment, according to Dr. Halley's Table, intereſt 
being at 4 per cent. LR TS”, 


ANSWER, 


If 4ois the mean age at which members are ad- 
mitted on ſuch an inſtitution, and 32 the mean 
age of their wives, the anſwer (ſuppoſing no ſub- 
ſequent marriages) is, by the 49d Problem in Mr. 
Simpſon's Select Exerciſes, p. 298, and the cor- 
rection already explained, 7, 13.80. (8), . 


(a) See the third Eſſay, | | 1 et 
(b) This Problem and its ſolution are given by Mr. Simon in 
the following word. A and his heirs are entitled to an eftate 
of a given value, upon the deceaſe of B, provided B furvives 
© A; to find the value of their expeRation 4 preſent money.''— 


Solution. © Find the value of an annuity on the longeſt of two 
„equal lives, whereof the common age is that of the older ef 
be lives A and B; which value ſubtract from the perpe- 
| . „ tulty, 


PFE n.! OC 


32 Qucſtious concerning ; 
But there is a reduction necęſſary, on account of 
the chance there is, that a widower may marry 


again. Suppoſe, therefore, one half of all the 


widowers to marry a ſecond and third time, and 


tkat two fifths of ſuch widowers ſurvive theſe ſub- 


uent marriages. In this caſe, : added to; of ;, 
or 7, of all who become widowers, and there- 
fore , of J. 13.8, or J. 9.66, will be the anſwer. 
If only one fourth of all who become widowers 
marry again, and two fiſths of theſe ſurvive, the 
anſwer will be}, 11.73. - IS 

This calculation ſuppoſes all marriages to leave 


children who ſurvive their parents. If this is con- 
. fidered as uncertain, the values now determined 


muſt be diminiſhed in the-proportion of this uncer- 
rainty. Thus; if one marriage in ſeven fails of 


leaving children (a) that ſurvive their parents; 
theſe values will be reduced a ſeventh part, or to 


« tuity, and take half the remainder ; then it will be, as the ex- 
<< pectation of duration of the younger of the lives A and B. is 
to that of the older, ſo is the ſaid half remainder to the num- 
<< ber of years purchaſe required, when the life B is the older of 
* the tabs. But if B be the younger; then to the number thus 
*« ſound, add the value of an annuity on the lengeſt of the lives 
A and B, and ſubtract the ſum from the perpetuity, ſor the 


<««_ anſwer in this caſe.” 


c It the eſtate is 4/. per annum, the age of B 40, and of A 32, 
intereſt 4 per cent. the anſwer by this rule comes out J. 14.35. 
which diyided(as in the precedingQueſtion)by 1 04, gives /.1 3.30, 


the value, as above, of 100/. in money. If Bis 30 and A 40, 


the lame value is 20 | | 
N. B. The value of the longeſt of two lives is always the dif- 


ference between the value of the joint lives, and the ſum of the 


values of the two given /ingle lives. Thus ; the value of a life 


at 40, is, by Table VI, 13.2. The ſum of the values of two 


fuck lives, is 26.4. The value of two joint lives, whoſe com- 
mon age is 40, is, by Table VII, 9.82 ; and the difference is 
26.58, or the value of the longeſ of two lives at 40. 


) This for many years has been neariy the fact among the 
- Miniſters and profeſſors in Scotland. | | 
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Reverfionary Annyities, &c. 33 
J. 8.28, Pm balk, * &. 10.05. if a not all 
widowers marry. 
In this may any — queſtions, of the ſame 
kind be anſwered on any bee ee 5 at may be 
W moſt regipnable: 


Que TION, All. 


6 190 an eſtabliſhment bo düse v et) AY 
in at once all the marriages in a country, or all 


| * rmmarciages.among perſons of a particular. profeſ- 


ſion within a given diſtrict, and ſubjects them 
« fog. perpetuity to a certain equal and common 
ce tax, or annual payments, in order to provide 


| 00 life annuities for ſuch widows as ſhall reſult from 5 
theſe marriages. What - ought the tax to be, 


„ ſupppling. the annuity 20 l. and calculating at 4 
& per. cent, from Mr. De, Morvre's:; valuation 
© lives; or, Which is nearly the ſame, from the 


« probabilities of is dg Dy. ele e WF Ob- 
6 brunn cl! 2 121 [Um 
„ une A 1 
Im Scl 3} 10 : 


Fass at the comet af ſuch. an 7 * 
bliſhment, all the oldeſt, as well as, dhe youngeſt 
be axe to be intitled equally to the propoſed 
benefit, a. much greater number of annyitants will 
come immediately upon it, than would come upon 
any ſimilar eſtabliſhment, which limited ĩtſelf in 


the admiſſion, of members to perſons not exceeding 


a giyen age: This will check that accumulation 
of money, which would take place at firſt, in or- 
der to produce an income equal to the diſburſe· 


ments at the time when the number of annuitants 


comes to a maximum; and, therefore, will be A 
particular burthen upon; the eſtabliſhment in its 


1 fancy. For this, 4 compenſation muſt be 


#1 | Pr onded ; 5 


provided; and the equitable method of providing 
it, is, by levying fines at the beginning of the eſta- 
bliſhment, on every member exceeding a given 
age, proportioned to the number of years which 
he has lived beyond that age. But in the preſent 
queſtion, it is ſuppoſed, that ſuch fines'cannot be 
conveniently -levied, or that every payment muſt 
be equal and common, whatever diſparity there 
may be in the value of the expectations of different 
members. The fines; therefore, muſt be reduced 
to one common one, anſwering as nearly as poſſi- 
ble to the diſadvantage I have mentioned, and 

yable by every member at the time when the 


eftabliſhment begins. After this, the eſtabliſh- 


ment will be the fame with one that takes upon it 


all at the time they marry; and the tax or annual 


payment of every member adequate to its ſupport, 
will be the annual payment during marriage, due 
from perſons who marry-at the mean age at which, 
upon an average, all marriages may be conſidere 

as commencing. —- There are then two points to 
be here determined. The fixes neceſſary to be 
paid at firſt, according to the account I have juſt 
given ; and the conſtant annual payment, neceſſary 
to be made by every member, as an equivalent for 
the expectation provided by the eſtabliſhment. — 
The fines to be paid at firſt are, for every par- 
ticular member, the ſame with the difference be- 
tween the value of the expectation to him at his 
preſent age, and what would have been its value 
to him had the ſcheme bega at the time he mar- 
ried ? Or, they are, for the whole body of mem - 
bers, the difference between the value of the com- 
mon expectation, to perſons at the mean'age of all 
married perſons taken together as they exiſt in the 


world, and to perſons at that age, which'is"to be 


deemed their mean age when they marry. 127 
1 * : Thus ; 


p wow 7 ow 
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Reverfionary Annuities, Ne. 35 
Thus; let 33 for the man, and 25 for the wo- 
man, be the mean ages of all that marry annually. 


Let alſo 48 be the mean age of all the married 


men in the world, and 40 of married women (a). 
—— Now; he that will calculate for theſe ages, in 
the manner directed in Queſt. IV. will find, that 
the value in annual payments during marriage, and 


beginning immediately, of the expectation of an 


annuity of gol. per annum, by a perſon 25 years 
of age, after a life whoſe age is 33. is 4.6.64. — 
And that J. 8. oꝗ4, is the value of the ſame expecta- 
tion, the ages being 48 and 0. 
The former, therefore, is the payment for per- 


petuity from every member of the eftabliſhment ; 


and the value of the gifference between it and the 
latter, or of 7. 1.4 per ann. payable during two joint 
lives, whoſe ages are 40 and 48, that is, J. 14. 2, 
is the fine neceſſary to be levied on every mar- 
ried member at the beginning of the eſtabliſn- 
Hochi r ei | 


ment (. 10 00 'vd.-i 


It would be eaſy to extend the benefit of ſuch 
an eſtabliſhment, fo far as to provide 100!.-for the 
children of members, provided: they leave no wi- 
dow s; and: the neceſſary addition on this. account 
to the perpetual annual payments, can ſcarcely, in 
the circumſtances this queſtion ſuppoſes, be much 
more than about 154. payable during life, and ex- 


a) I muſt beg leave to refer to note (F ) in the Appendix, 
for an explanation of What I mean by the mean, ages of married 


men and women, and alfo for a confiimation of the anſwer I have 
i»} Fee : p * Meer 0 + 


given to this Queſtion. 


. 


An antitfity for ever, the firſt payment of which is to be 


made immediately, is worth 26 years pur chaſe; intereſt being at 
4 fer cent. J. 14 2 therefore, is equivalent in value to o. 5 5. or 
I 1s. per annum, for ever. Add this to J. 6,64, and it will ap- 
pear, that J. 7. 10 per annum, beginning immediately, is the an- 
ſwer to this Queſtion, ſuppoſing the value of the /ine to be pro- 
vided for in the perpetual annual payments. 

2 


D 


cluding 


7 


36 -Quiftions concerning 
cluding from all benefit ſuch as happen to 160 wi- 


dowers at the commencement of the eCabli@ment, 


and 4 not afterwards marry. 


If, in ſuch an eſtablihment, all genden of a 
particular denomination, whether married men, 
widowers, or batchelora, are ſubjected alike to the 
taxes and-fines ; they ought to be as much 4%, as 


the whole number of — ſubjected to — 1 


is greater than the number bf regen ronfgatly 
exiſting. 


In carrying theſe ſchemes into execution, there 
cannot be a more eaſy or equitable way of raiſing 


the neceſſary fines, than by providing, that none 
ſhall be entitled to any expectation for a few of 
the facſt years. Thus; an eſtabliſhment, entitling 


widows to 201. , per annum for life, and conſiſting 
of 66 married members, and 344 unmarried, al- 
ways kept up at an average, ought to begin with a 8 


capital of J. 14.2 multiplied by 667, or 94941. be- 
ſides one payment in hand of the conſtant annual 


payments. That is, (the proper annual payment 


of every member being in this caſe , multiplied 


by J. 6.64, or J. 4. 38) it,ought to begin with a | 
capital of 1 3,899/. over and above the payment of 


4.4.38, at the end of every year for everafterwards 
(a). The excluſion of all the firſt members 
from any benefit, unleſs they ſurvive the firſt 729 
years, or live to make three | 
this capital yearly, And ſuch an excluſion for tree 
or four years, would be an advantage, ſo gonſidera- 
ble, that it would probably give ſecurity and ſta- 


| bility to the ſcheme for all ſabſequent time. 


(a) Or, ſuppoſing the value of 94711: (the nie) th for 


In the annual payments, jt, ought-to. receive every year, at the 


beginning of the year, « 2 con aon from each member of l 4 74 


T n 


ments, would raiſe 


Re ver ſunary Annuities, Kc. PE 


ln theſe obſervations; I have had in view feveral 
ſchemes of the kind deſcribed in it, which are now 
actually eſtabliſhed.in this kingdom; but more par- 
ticularly, one begun among the London and Middle- 
ſex clergy, and another which is eſtabliſhed by act of 
parliament among the clergy in Scotland; of both 
which, I ſhall have occaſion in the next chapter to 
take further notice. lig | 98 
I have choſen to calculate here only from Dr. 
Halley's Table, or Mr. De Morvre's bypothefts 
grounded upon it, becauſe the London Table is, 
by no means, adapted to the caſes in view. 
The difference of eight years between the ages 
of men and their wives, as here taken, is probably 
coo little; and for this reaſon, and alſo on account 
of the greater mortality of males, the values I have 
given ſhould be conſidered as the loweſt that any 
ſcheme ought to provide. [2 . 
A It ſhould be further remembered, that when the 
mean ages, at which marriages commence, are 
XX ſuppoſed to be 33 and 23, all ſecond and third 
F marriages are included; and that it is to be ex- 
pected, that almoſt all theſe marriages will begin 
after theſe ages; and likewiſe, that a conſiderable 
proportion of the firſt marriages will begin a much 
longer time after theſe mean ages, than any of the 
other firſt marriages will begin before them. 
Probably, therefore, theſe mean ages ſhould not 
be taken younger. One or two years, however, 
more or leis, in every ſuppoſition I have made, 
9 will make no difference of any conſequence. 


QuvesrT1ion XIV. 


„ © A perſon of a given age has an eſtate depen- 
ding on the continuance of his life for a given 
D 3 term. 
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* 


term. What ought he to give for having it 
«« ſured to him for that term?” 


Pins a 


From the value of an annuity certain for the 
given term, found by Table I, ſubtract the value 
of the life for the given term, found by Queſt. VI. 
and reſerve the remainder. Multiply the value 
of 1]. due at the end of the given term, (found by 
Table I.) by the perpetuity, and alſo by the proba- Y 
bility,” that the given lite ſhall fail in the given 
term. The produ added to the reſerved remain- 
der, and the ſum multiplied by the given annuity, 
will be the required value of the Ines: in one 
preſent payment (a). 


EXAMPLE. 


An eſtate or annuity of 101. for ever, will be loſt 
to the heirs of a perſon now 34, ſnould his life ſail 
in 11 years. What ought he to give for his aſſurance 
of it for this term ? —— That is; What is the 
preſent value of ſuch an annuity to be entered 
upon at the failure of ſuch a life, ſhould that 
Happens: in 11 years? 


The value of the life of a perſon whoſe age is 
34 for 11 years, is, by Queſt. VI. (reckoning in- 
tereſt at 4 per cent. and calculating from Dr. Hal- 
tey's Table of Obſervations) 4.96 ; which, ſub- 
acted. from $.760, (the value of an annuity cer- 
_y _ 11 years) leaves 11 the remainder to be re- 
erv 


(4) tat note (G) Appendix. 1 


: w » 


 Reverfionary: Anuuities, &c. 39 
The value of gy = end of 11 
rs, is, 0.6496, by Table I. probability 
=_ the life 8 a perſon, aged 34, ſhall fail in 11 
| years, is, by Dr. Halley's Table, ; and the 
_ perpetuity is 25. Theſe numbers, multiplied by 
one another, and 1 added to the product, make 
4.34. which, multiplied by 10, (the given annui- 
ty) gives J. 43.4, the required value in a ſingle 
preſent payment. | 
J. 43.4, divided by 1.04, gives J. 41.7, the true 
value, by Scholium to Queſt. X. of the aſſurance 
of an eguiualent ſum, or of 2501. for 11 years on 
the given life. 1118 4116-7 
Again; 41.7, divided by 8.76, (the value of 
the given life for the given time with unity ad- 
ded to it) gives 4.76, the ſame value in annual 
payments beginning immediately, for 11 years 
ca), ſubject to failure ſhould the life fail. 


SCHOLIUM. 
WE N 


In a ſimilar way may the price of aſſurances 
on any two joint lives, or the longeſt of two lives 
for any given terms, be calculated; the rule be- 
ing as follows: F ehen = 
From the value of an annuity certain for the 
given term, ſubtract the value of the joint lives, 
< or the longeſt of the two lives for the given term, 
found by Scholium to Queſt. VI. and reſerve the 
* remainder. — - Multiply the value of 11. to be 
© received at the end of the given term by the 
< perpetuity, and alſo by the probability that the 
joint lives, or the longeſt of the two lives, ſhall 
fail within the given term. This product ad- 


(a4) The laſt payment to be made at the end of the 1 th-year 3 
or 12 pay ments in all. „ „ie men duet 
r „ © ded 


be 
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term. What ought he to give for having it a/- 


« ſured to him for that term?“ 
ANSWER, 


From the value of an annuity certain for the 
given term, found by Table II, ſubtract the value 
of the life for the given term, found by Queſt. VI. 
and reſerve the remainder. Multiply the value 
of 1]. due at the end of the given term, (found by 
Table I.) by the perpetuity, and alſo by the proba- 
bility,' that the given life ſhall fail in the given 
term. The product added to the reſerved remain- 
der, and the ſum multiplied by the given annuity, 
will be the required value of the aſſurance in one 
preſent payment (a). | 


EXAMPLE. 


An eſtate or annuity of 1c/. for ever, will be loſt. 
to the heirs of a perſon now 34, ſnould his life fail 
in 11 years. What ought he to give for his aſſurance 
of it for this term? —— That is; What is the 
preſent value of ſuch an annuity to be entered 
upon at the failure of ſuch a life, ſhould that 
happen in 11 years? | 


The value of the life of a perſon whoſe age is 
34 for 11 years, is, by Queſt. VI. (reckoning in- 
tereſt at 4 per cent. and calculating from Dr. Hal- 
ley's Table of Obſervations) 4.96 ; which, ſub- 
3 from 8.760, (the value of an annuity cer- 
tain for 11 years) leaves 11. the remainder to be re- 
ſerved. 


(a) See the demonſtration in note (G) Appendix. 
| FO ON 5 he 
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The value of 11. to be received at the end of 11 
years, is, 0.6496, by Table I. The probability 
that the life of a perſon, aged 34, ſhall fail in 11 
years, is, by Dr. Halley's Table, 4 and the 
perpetuity is 25. Theſe numbers, multiplied by 
one another, and t -added to the product, make 
4.34, which, multiplied by 10, (the given annui- 
ty) gives J. 43.4, the required value in a fingle 
preſent payment. 1 
J. 43.4, divided by 1.04, gives J. 41.9, the true 
value, by Scholium to Queſt. X. of the aſſurance 
of an equivalent ſum, or of 2501. for 11 years on 
the given life. n 
Again; 41.7, divided by 8.76, (the value of 
the given life for the given time with unity ad- 
ded to it) gives 4.6, the ſame value in annual 
payments beginning immediately, for 11 years 


, ſubject to failure ſhould the life fal. 


SCHOLIUM. 


In a ſimilar way may the price of aſſurances 
on any two joint lives, or the longeſt of two lives 
for any given terms, be calculated ; the rule be-' 
ing as follows: e f 
From the value of an annuity certain for the 
given term, ſubtract the value of the joint lives, 
Hor the longeſt of the two lives for the given term, 
found by Scholium to Queſt. VI. and reſerve the 
* remainder. — - Multiply the value of 11. to be 
received at the end of the given term by the 
„ perpetuity, and alſo by the probability that the 
Joint lives, or the longeſt of the two lives, ſhall 
* fail within the given term. This product ad- 


(2) The laſt payment to be made at the end of the 11 th year ; 
or I2 payments in all. | | 12 1 


"RS. 6 ded 


8 Queſtions concerning 
« ded to the reſetyed remainder, and the ſum mul- 
e tiplied by the annuity to be aſſured, will be the 
value of the aſſurance in a fingle preſent pay- 
„ ment,” r 


* 


| Ex AMP LE. | | 
© What is the value of 10/. per annum, to be 
* entered upon, ſhould either of two perſons, one 
« 40 and the other 30 years of age, die in ten 
years, reckoning intereſt at 4 per cent. and cal- 
« culating from Dr, Halley's Table?” ' 
The value of two joint lives at theſe ages, for 
10 years, (found by Scholium to Queſt. VI) is 6.51; 
which, ſubtracted from 8.111, (the value of an 
annuity: certain for 10 yeare, at 4 per cent.) leaves 
1.60, the remainder to be reſer ved. WE 
The value of 17. to be received at the end of 19 
years, is, .6755, by Table J. Mp 
The probability, that the lives of one or other of 
two perſons, aged 30 and 40, ſhall fail in 10 years, 
is, , by Table III. (a). And the perpetuity 25. 
heſe numbers, multiplied by one another, and 
1.60 added to the product, make 9.48, which, 
multiplied by 10, (the given annuity) gives /.74.8, 
the anſwer in a ſingle preſent payment. 1 8 
4.74.8, divided by 1.04, gives /.71,92, the va- 
lue of the aſſurance of an equivalent ſum.; or of 
2501.1.) 1.92, divided by 7.51, (the value of 
the two joint lives for 10 years with unity added) 
gives 9.57, the value of the ſame ſum in annual 
payments beginning immediately, for 10 years, 
ſubject to failure ſhould the joint lives fail. 


(a) The probability taken from the Table, that a perſon aged 
30, ſhall live 10 years, is $44. That a perſon, aged 40, ſhall __ 
live 10 years, is, 23%. That they ſhall both live 10 years, is, 
37%, multiplied by 335, or 337. That they ſhall nor Soth live 
10 years, or that one or other of them ſhall die in this time, is, 
332, ſubtraRed from unity, or, 345. See note p. 18. | 
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Ex AM- 
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Examples II. 


« What is the value of 10 J. per annum to be 
<« entered upon, ſhould two perſons, one 30, and 
e the other 40; Both die; that is, ſhould the 
i Jongeſt of the two lives fail in 10 years, reckon- 
« ing intereſt at 4 per cent. and calculating from 
% Dr. Halley's Table?“ 5 „ 

The value of the longeſt of the two lives for 10 

| years, (that is, the value of the joint lives for 10 
years, ſubtracted from the ſum of the (a) values of 
the ſingle lives for xo years) is, 9.91 ; Which, 

' ſubtracted from 8.111, the value of. an annuity 
certain for 10 years, leaves .20 the remainder to 
be reſerved, —— The value of 11. to be received at 
the end of 10 years, is, 6755. The probability 
that the lives of two perſons, aged 30 and 40, ſhall 
fail in 10 years, is by Table III, r, multiplied 
by 25, or 23815; and the perpetuity 25. Theſe" 
numbers, multiplied by one another, and .20 ad- 
ded to the product, make 740, which multiplied. 
by 10, (the given annuity) gives 4.4, the anſwer 
in a ſingle payment. e Fs 

7.4, divided by 1.04, gives 7.11, the value of 
the aſſurance of 2500. 8 


RE MARK I. 


The values of ſingle lives for given terms, when 
theſe terms are leſs than 10 years, muſt, in an- 
ſwering theſe Queſtions, and alſo in anſweting the 
following Queſtions, be found true to at leaſt 2 or 
3 places of decimals. But they cannot be found 
to this exactneſs by any tables that are extant; 


(a) See Scholiam to Queſt, IV... 1 
. f and, ö 4 


42 Qucſtions concerning 
and, therefore, they muſt be calculated in the fol- 
lowing manner. . 
Multiply the probability, taken out of the 
Table of Obſervations, that the life ſhall exiſt 1, 
2, 3, &c. years, by the value of 14. due at the 
* endof 1, 2, 3, &c. years; and the ſum. of the 
products will be the value of the life for 1, 2, 3, 
*: gre. years.” 5 


For example. The probability, that a perſon 
whoſe age is 34, ſhall live a year, is, by Dr. Hal 
ley's Table, 233. The probability, at the ſame 
age, of living 2 years, is, 133; 3 years, 255—488 
multiplied by. 9015, (the value, by Table I. of 17. 
due at the end of a year, intereſt being at 4 per 
cent.) is, 94 2; or the value of the life for one 
-year.—3373, multiplied by .9245, the value of 11. 
due at the end of 2 years) is, 891. And this ad- 
ded to the former product, gives 1.833; or the 
value of the life for 2 years.—335, multiplied by 
8890, (the value of 11. due at the end of 3 years) 
is, .841; and this product, added to 1.833, makes 
2.674, or the value of the given life for 3 years, 
| When the term exceeds 10 years, the rule in 
Queſt. VI. will give theſe values with ſufficient ex- 
actneſs; and it would do the ſame in all caſes, 
were the values of lives given true to 3 or 4 places 
of decimals, and in ſtrict agreement to the Tables 
of Obſervation uſed. 5 
The remark now made is to be extended to the 
values of joint lives ſor given terms. For theſe va- 
lues, like thoſe of fingle lives, cannot be found in 
ſolying theſe Queſtions with ſufficient accuracy, 
when the terms are ſmall, by any method, except 
the tedious one, of multiplying the probability that 
the two lives ſhall 0th continue 1, 2, 3, &c. years, 
by the value of 17. due at the end of 1, 2, 3, &c. 
„ | years, 
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years, and taking the ſum of the products in the 
manner juſt deſcribed. TH EIS DP” 

| REMARK Il. $; | 
If the annuity is to be entered upon, in caſe of 
the failure within a given time of any life or lives, 
at the end of that time; and not at the end of the 
year in which the failure may happen; its preſent 
value will be the product ariſing from the conti- 
nual multiplication by one another of the perpe- 
tuity increaſed by unity; the value of 11. due at 
the end of the given time; the annuity ; and the 
probability that the life, or lives, ſhall fail within 
the given time. And care ſhould be taken not to 
confound theſe two ſorts of Queſtions with one ano- 
ther. Thus; the value in one payment of zol. 
per ann. to he entered upon eleven years hence, in 
_ caſe a perſon aged 34 ſhould not live ſo long, is 26. 
(the perpetuity increaſed by unity, intereſt bein 
at 4 fer cent.) multiplied by .64.96, and by 10ʃ. 
and alſo by 453 ; or 34.8, — This value, divided by 
1.04, is, 32.5, the value of an equivalent ſum, or 
of 250). to be obtained on the ſame conditions. 


The value of the afſurance of any annuity on the 
| whole continuance of any ſingle life is, by Queſt. 
X. the exceſs of the perpetuity above the value of 
the life, multiplied by the annuity. And in like 
manner; the value of the aſſurance of any annuity 
on the whole continuance of any two joint lives, or 
the /ongeft of two lives, is the exceſs of the perpe- 
tuity above the value of the joint lives, or of the 
longeſt of two lives, multiplied by the annuity. 
This is very obvious; but no general method has 
been yet explained of finding the values of aſſu- 
rauces on lives and ſurvivorſhips of terms of years 
leſs than the whole continuance of the lives. op 
. | this 
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this reaſon, I have been here more explicit than 1 
ſhould otherwiſe have been; and, as ſuch afſuran- 

ces are now much practiſed, and may be very uſe- 

| ful if their values are rightly determined, I have 
{ thought proper to add the two following Queſtions, 

| which, when joined to Queſtion XI. and Mr. Simp- 

| ſon's 33d Noblem given in the note p. 39, will, I 
| believe, exhauſt this ſubject as far as two lives can 

pe concerned. | 


12 QvesTion XV, 


B, expectant, will loſe a given ſum, ſhould 
© he ſurvive A, within a given lime. What ought 
£ he to pay for the aſſurance of it?“ -In other 
% words: What ought he to pay for a given 

„ ſum to be received at the death of A, ſhould 
he happen to ſurvive him within a given time?“ 


ANSWER. | 
Divide the ſum of the decrements of life in the 
Table of Obſervations from the age of A, for the 
given time, by the given time; and, by the quo- 
rent, divide the number of the living in the Ta- 
ble at the age of A; and again, by this /econd 
quotient (a), divide the given ſum reſerving the 
third quotient. ET: EL 
Find the value of an annuity an the life of B, 
for the given time. To this value add the quotrent, 
that will ariſe from dividing the value of an an- 
nuity certain, for the given time, by twice the 
complement of the life of B; and the ſum, multi- 


— 


(a) When the 78 of A is under 60, and the term ſo large 
as to exceed the difference between it and 70, it will be beſt, 
when the London Table is uſed, to divide the given ſum, not by 
the ſecond quotient here mentioned, but by the complement of 

the life of A, taken out of Table IX. 


plied 
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. plied by 'the reſerved quotient, will be the required 
valuein a _—_ preſent (a) payment. 


E A A N r 1 K. 


Let the Table of Obſervations be Mr. Simp/ous 8 
for London, or Table VIII. Let the rate of inte- 
reſt be 3 per cent. A, ſeven years of age. B, 30. 
The given time 14 years. The given ſum 100/. 
The ſum of the decrements, in Table VIII. for 14 
years from the age of ſeven, is 73, which, divided 
by 14, gives 5.2, The number of the living at 
ſeven is 430, which, divided by 5:2, and 1001. 
divided by the quotient, gives L.r. $9) _ Maeda 5 
to be reſerved. ; 715 
The value of an annuity * 14 years on the 
life of B, is, by Queſt. VI. 9.5 The value of 
an annuity: certain for 14 years, is, by Table II. 
11.296, which, divided by 94.4, (twice the com- 
plement of the life of B, by Table XI.) (S), gives 

.12, which, added to 9.5, gives 9.62; add, this 
again multiplied by 1. 21, the reſer ved quotient, 
gives 11.64, the preſent: value in one payment of 
100 J. payable. at the death of A aged 3), 10 B 
aged 30, ſhould A die 49d! wa BY the ſurvivor 
within 14 years. Mi 

The preſent value for 14 y * two joint lives, 
one 7 and the other 30 years of age, may be found, 
by the help of Table XI, and the rule i 2 the o- 
lium to Quite VI. to be "nearly g years. purchaſe, 

and, I. 11 4 divi ed by this value with unity ad- 
ded; or by 10, gives l 164% the IA 5 


(«a) See the'demonſiration of umts rule, and alſo. of the rule 
that will be given for hong the next Queſtion, in che Aprene 


dix. note (H). 

(5) This Table; gives the expedations only, but it r houtd he 
gemembered; that twice the e ton is Waren 4; * complement 
* "Vow doe, P. 30. SN? -..V« | | 


annual 
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annual — during the joint lives for 14 years, 
the firſt payment to be made immediately, and 


the /aft payment at the end of 14 years, ſhould 
the joint lives not fail. 


e en tee 

11 deſerves particularly to be = TRY that 
in this method likewife may be calculated, what 
ſums ought to be paid on any ſurvivorſnip, within 

a given time, of one life beyond another, in conſi- 
deration of any given ſum now advanced. The 
following Example of this is a caſe which has of- 
fered itſelf in practice. 

A perſon, aged 30, has in expectation an 
« eſtate which is to come to him, provided he ſur- 
&« vives a minor, aged ), before he is out of his 
« minority ; that 1s, provided he ſhould, be him- 
at felf.. living at. the time of the minor's death, 
<6. ſhould that happen befote he is 21;——In theſe 
1 circumſtances, he wants to borrow 1000 J. on his 
* expettation. What reverſion out of the eſtate 
depending on ſuch a ſurvivorſhip, is a proper 
“ equivalent for this ſum now advanced, - intereſt 
being reckoned at 3 per cent. and the probabi- 
«.lities of life being ſuppoſed the ſame with thoſe 
in Mr. Aero s Table of London Obſervations?ꝰ 


1 ANSWER. 


1 5 appears from what has been juſt determined, 
* for J. 11.64 now advanced, the proper equi- 
valent ! in ſuch circumſtances, is, 1001, to be paid, 
in caſe the ſurvivorſhip ſhould take Pics or, by 
the correction in page 2, as much of the eſtate as 
4994. will buy at 3 per cent. ſuppoſing the firſt 
rent to be received immediately; (that is, ſuppo- 
fing the eſtate worth 34.33 years purchaſe,) or 
4.2.912 per annum. By the rule of proportion 
therefore, for 10001. the proper equixalent wi 


e 


— . 
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be 85910. in money, or 250 J. per annum out of 
"the ens; 
Qvuzesrion XVI. NY 
* 100 J. will be loſt to B's heirs, ſhould he hap- 
<« pen to die after A, within a given time. What 
<« js the. price of the aſſurance of it ?—That is: 
« What is the preſent value of 100 J. payable at 
& the death of B, provided his death ſhould hap- 
t pen after A's death, within a given ine? 
ANSWER. 3 v7 

Divide the ſum of the decrements of life in the 
Table of Obſervations from the age of B, for the 
given time, by the given time; and by the quotient 
divide the number of the living at the age of B; 
and again, by this ſecond quotient (a), divide the 
given ſum, reſerving the 7hird quotient. 

Find the value of an annuity on the life of A for 
a number of years, leſs by one year than the given 
time, which ſubtract from the value of an annuity 
certain for the ſame number of years. Moliiphy 
the remainder by the reſerved quotient, and divide 
the product by the amount of x /. for one year, and 
let this be a ſecond reſerved quotient. 

Again. Multiply into one another the firſt re- 
ſerved quotient, and the value of an annuity cer- 
rain for the given time; and divide the product 
by twice the complement of A's life. This 1af 
quotient, added to the ſecond * reſerved quotient, 
will be the anſwer in a preſent ſingle payment, 

Sd 3 nr 1 Ser ood. 
la) Or rather, if the London Table is uſed, by the complement 
of the life of B, when his age is under $0, and the term exceeds 
the difference — 267 2 2205 TINS 
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43 _ Queſtions concerning 
EXAMPLE. 

Let the age of B be 40. Of A 30. The ſum 
1200/7. Rate of intereſt 4 per cent. The given time 
20 years. The Table of Obſervations, Mr. Simp- 
ſen's, or Table VIII. The ſum of the decrements 
of life, in this Table, from the age of 40 for 20 
years, is 127, which, divided by 20, (the given 
time) gives 6.38. The number of the living at 
40 is 229, which, divided by 6.38, gives 35 8; 
and 100 J. (the given ſum) divided by 35.8, gives 
2.79, the firſt quotient to be reſerved. 

The value of an annuity for 19 years on a life 
at. 30 years of age, is 10.3; which, ſubtracted 
from 13.134, (the value of an annuity certain for 

19 years, by Table Il) and the remainder multi- 
pied by 2.79, gives 7.89. This product divided 
by 1.04, (the amount of 17. in ene year) gives 

7:60 3. the; /econg reſerved quotient. } . 
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2.79 multiplied by 13.59, (the value of an an- 
nuity certain for 20 years) gives 37.916; and this. 
product divided by. 94.4, (twice the complement 
of A's life by Table IX.) gives. 401, which, added 
to 7.60, gives 87. the Anſwer ; or, the value of 
1000/7. payable at the death of FIT the contin- 
gency of his ſurviving A aged 30, and bath dying 
It is plain, that this is likewiſe the ſum that 
ought to be lent to B now, on the expectation of 
1097. at his death, provided it ſhould happen after 
A's death. in 20 Mass.. 


This rule gives the juſt ſolution in all caſes, ex- 
cept when B, the expectant, is the youngeſt of the 
two lives, and at the ſame time the term of years 
greater than the complement of A's life. In this 
particular caſe the following rule muſt be uſed. 

Do | Find, 


ve (- . \ 0 „ 
Ws ot earn a * N Te e . A - 
3 = EOS ro on 17 og ob 1 OA ERS 


4 8 EI A Fo War 

8 ow was has Ba, * 2 

* 8 2 ie NS * 2 7. . P ed NG 
— 


n 8 
BOT n 8 
* RY * WIT oa — 
9 
* — 
— . 


ny 
DEER, 
* 


3 


2 
i 


ought | ©5741 e 131 K '1 18210 


47 Wars; and every, th ung e 


fought, 


Rent: Ss . Nr. ; £9 


Find, by the preceding rule, the value of the 
aſſurance of the given ſum for a term of years, 
equal to the complement of A's life, and let thus 
value be reſerved. Multi ply by one another tha 
given ſum; tlie value af 1 J. to be refeived at the 
end of a number of years: equal to the gomple- 
ment of A's life; and the value of an annuity cers 
tain for as many years: As the given term exceeds 
this complement. And the produtl, divided by 


the complement of B's life, and the quotieup added 


to the whe reſerved, . will 2 _ "AW value 


": 


r 


15 the age of B, , 30% Sf 40. 1 

. Tie comple A afar by 175 
ample. The complement of A's life, is, a- 
ble IX, 39. Fry 5 9057 of. 9g] to be, e 
at the death of, B, If he ſurvives A within 39 years, 
may be dung by by the precedi! rule to teh 2153 
the value to be reſerved. —The valiic 21 1]. to be 
received. at the end of 39 years is, by Table II, 
2166. The value of an annuity certain for 8 
years, (the exceis of the given term above the 
complement of the life of B by Table IX.) is 


6.733. 
And theſe two vida multiplied by one another, 


and by 100. give 145.83; which divided by 47.2, 


(the complement of the life of B) and 16.15, 
added to the quotient, make J. 19.23, the be 


REMARK. 


deer finding the preſent value of an eſtate, 
or annuity, it is neceſſary to divide that value b 
the amount of 11. in one year, in order to find the 
preſent value of a ſum equivalent to the m—— ; 


50 Queſtions concerning, &c. | 
fo, after finding the value of a ſum, it is neceſſary 


to multiply that value by the ſaid amount, in order 


to find from it the value of an equivalent an- 
nuity. 

In the firſt Ezinagle) diaet ane the value of an 
eſtate of 41. per annum, would be J. 8.32. In 
the ſecond: Example, 201. And this is, as it 
it ought to be, the value for the whole duration of 
the lives, agrecably to the Problem in the note 
Page 29%. 

In ſolving this Queſtion, 6 care alſo wif be taken 


not to forget the firft Remark under the foregoing 


"Queſtion. 
In the ſame way with that i in which the rules i in 


the laſt three Queſtions have been diſcovered, it 18 
poſlible to find rules for calculating the values of 


aſſurances for given terms, on lives and ſurvivor- 
ſhips, where three or more lives are concerned. 
But this is of leſs importance ; and I chuſe to leave 
to al the further proſecution of this ſubject. 


5 e 
. . 27 


%.7 
Nv. 
n 


L816] 


CHAP. IL 


Containing an Application of the Queſtions in FE 
_ foregoing Chapter, to the Schemes of the Societies 
in Great Britain, for making Aſſurances on Lives 
and Surorvorſbips, and for granting Annuities to 
. 1dows, and 10 Perſons 1 in old „ 7. 


SECT. ih 


be the 3 Ao and x Laudable, Sei 
ties for the Benefit of. Widows... 7 — 


HE ſcheme mentioned in Queſt. val. is 
nearly that of the Londoy (Annuity Society. 
The Laudable Society is allo{brmed on a ſimilar 
plan. In both, the annual Contribution of every 
member is five guineas, payable. half. yearly; 

and for this a title is given to an annuity of 201. 

to every widow during widowhocd, if the huſ- 
band, after admiſſion, lives one year according to 
the firſt ſcheme; or three years according to the 
(a) ſecond; of 3 300 if the huſband lives /even years, 
according to both ſchemes; and 401. according to 
the jfirft ſcheme, if he lives 1 5 years, or 13 years, 
according to the ſecond. In both ſchemes alſo, 
there is no other premium or fine required, than 
five guineas extraordinary, at admiſſion, from e- 
very member whoſe age does not exceed 45, The 
Laudable Society dmits none above 45 and the 
London Annuity Society obliges every perſon be- 
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(2) In this bocieiy a member WhO lives but one year, is enti- 
tled to no more than an annuity of 10/. for his widow; if he 
lives two years, 15/. if he lives three years, '20/. four years, 25/. 
ren Nan zol. ten years, 354, thirteen years, 40l. 


. | tween 


„ 07 the London Aaunity 


tween 45 and 55 to pay, at admiſſion, five guineas 
extraordinary, for " year that he 1s turned of 
e Theſe are the main particulars in theſe ſchemes; 
and, therefore, both of them, were the annuities 
to be en oyed for life, would receive (ſuppoſing 
the melee all under 46 at admiſiion, and of the 
ſame ages with their wives, and money at 4 per 
cent.) but little more than three fifths of the true 
value of the annuities : or about one half, ſup- 
poſing wives, one with another, 10 years younger 
than their huſbands; as appears from Queſtion VIII. 
It appears. further in that Queſtion, that, ſup- 
poſing the annuities to be /fe annuities, and men 
and their wives of equal ages, the expectation to 
which an annual payment of five guineas begin- 
ning immediately, entitles, is nearly 141. if the 
contnbutor lives a year, and 20/. if he lives ſeven 
years (a), taking the medium between the London 
and the other Tables of Obſervations. 


It is likely, that many perſons will be very un- 
willing to believe, that theſe ſchemes are ſo defi- 
cient as they have been now repreſented. . I will, 

therefore, endeavour to prove this in a way which, 
tho' leſs ſtrict, is ſufficiently deciſive, and may be 
more likely to be intelligible to perſons unſkilled in 
mathematical calculation. I ſhall here confine 
myſelf to the ſcheme of the London Annuity So- 
cſety. The differences between it and ſcheme of 
the Taudabl Society are inconſiderable, and what 
ſhall be ſaid of the one will be 8 appacable to 
the other. N | 


(a) The ſame annual payment will, on the ſame ſuppoſitions, 
entitle to 14/, if a member lives a year, and 18/. if he lives 
three years. | 


According 


4X 
ets 


this account the number of annuitants of 4o/. muſt be p 


and Laudable Societies, &c. 5 
According to this ſcheme, as it has been juſtly 
deſcribed, all that live 15 years in the ſociety will 


be entitled to annuities of 40. per annum for their 


widows. Suppoſe the whole ſociety, at admiſſion, 
to be men of 40 years of age, taken one with an- 
other. A perſon of this age has an even chance 
of living 23 years; and he has an even chance of 
continuing with a wife of the ſame age, (that 1s, 
of continuing in the ſociety) 13 years and; (a). 


Not much leſs, therefore, than half the members 


will continue in the ſociety 15 years; and, con- 


ſequently, not much leſs than half the widows that 


will come upon the ſociety will be annuitants of 
401. per annum. Theſe widows, however, being 
older than the reſt when they commence annuitants, 
will continue on the ſociety a ſhorter time; and, 
therefore, the number conſtantly in life together, 

to which they will in a courſe of years increaſe, - 
will be proportionably ſmaller, Putting every thing 
as fayourably as poſſible, let us ſuppoſe, that out 
of 20 annuitants conſtantly on the ſociety, five will 


be annuitants of 40 J. fix of 50 J. and nine of 20l. 


To 20 annuitants then the ſociety will pay 560 J. 


per annum, or the 20th part of this ſum, that is 


281. to every annuitant at an average. But ſuch 


an annuity for a life at 40, after another equal 


life, provided both ſurvive one year, 1s worth (by 
Queſt. VII. p. 19.) in a ſingle preſent payment, 
85/. nearly, according to the London, and all the 


(a) This is the exact truth according to Mr. De Mojvre's hy- 


potheſis, and the Norwich Table. But according to Dr. Hally 's 


and the Northampton Table, a man 40 years of age has an even 
chance of living no more than 22 years, and of joint continuance 
with a wife of the ſame age, 13 years.—Forty muſt be more than 
the mean age of the members of the ſociety at admiſſion, 600 on 

opor- 
tionably greater. The mean age, therefore, has been taken 


yery moderately. | | 
| 13 Tables 
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ſuppoſed at 4 per cent. 


ment is the ſame with 3 J. 8s. per annum for 


annum for ever, and five guineas per annum for 


54 Of the London Annuity 
Tables of Obſervations, intereſt being all along 


It cannot appear improbable to any one, that 
this ſhould be the true value of ſuch a reverſion, 
It is not probable, that there is any fituation in 
which the decrements of life are ſuch as can make 
it a tenth part more or leſs —851. in preſent pay- 


ever. But is an annual payment of five guineas, 
which muſt ceaſe as ſoon as either of two lives each 
40 fails, equal in value to ſuch a perpetuity? Every 
one muſt lee, that there is a great difterence. —A 
ſet of marriages between perſons all 40, will, ac- 
cording to the probabilities of life in Dr. Halley's 
Table, laſt, one with another, 15 years (a) ; and 
an annual payment beginning immediately, during 
the joint continuance of two perſons of this age, 
is worth 10 years purchaſe (5). The compariſon 
then, in the preſent caſe, is between 3 J. 85s. per 


15 years; or between an annuity of 3/7. 8s. worth i 
25 years purchaſe, and an annuity of five guineas 3 
worth only 10 years purchaſe. | Ip 

But to throw this —— into another light. 


2) See the beginning of Eſzy I. | 

b) The value of ſuch an annual payment, by Table XI, or 
the London Obſervations, is 9-1 ; and 10.8, by Mr. De Moiore's 
hypothefis.—T have not taken into this account the five guinea: 
fine paid at admiſſion, becauſe it is obviouſly of too little conſe- 
quence to make any conſiderable difference. The allowances ! 
have made in favour of theſe ſchemes are more than equivalent 
to it. In particular; it ſhould be remembered, that the calcula- 
tions ſuppoſe, that the payments required by theſe ſchemes, are 
yearly payments beginning immediately; (ſee p. 22) and that. 
the firſt payment of the anauity is not to be made till the end ot 
the year in which the huſband ſhall die; and alſo, that the an- 
nuity is to be paid yearly, and nothing to be due for any pait 
of the year, in which the annuitant ſhall happen to die 


Jet 
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Let the number to which the ſociety is kept up 
be ſuppoſed to be 200. It has been demonſtrated 
in Queſt. II, that at leaſt half this number of wi- 
dos will in time come to be conſtantly on the 
ſociety ; and it has alſo been juſt now ſhewn, that 
the medium of annuities, payable to them, will be 
at leaſt 28/. After a courſe of years, then, the 
ſociety will have a conſtant expence to bear of 
2800 l. per annum But what will be its income? 
In order to determine this, we muſt conſider, that 
there are two ſources from whence its income will 
be derived. Firſt, the annual payments of the 
members, And, ſecondly, the money accumu- 
lated, or the capital raiſed during the time the 
number of annuitants is coming to a maximum.— — 
The firſt of theſe ſources affords 1000 guineas, or 
10507, per annum. This wants 17 501. of the an- 
nual expence juſt mentioned ; and, therefore, in 
order that the income of the ſociety may be equal 
to the burden upon it, when the annuitants come 
to a maximum, there muſt be a fund raiſed in the 
mean time equal to 43,750/. or to an eſtate in per- 
petuity of 17500. per annum.——But 10501. per 
annum beginning immediately, and forborn 24 
years, and improved, without loſs or delay, all 
that time at 4 per cent. compound intereſt, will 
but juſt raiſe ſuch a capital (a). There is, there- 

fore, 


(a) Every Queſtion of this kind may be eaſily ſolved in the 
following manner. In Table I. find the value of 1/. payable at 
the end of any-number of years; and any given annuity divided 
by that value, will be the annuity to which the given annuity will 
in that number of years increaſe. —Thus ; the preſent value of 
14. payable at the end of 25 years, 18.3751, reckoning intereſt | 

at 4 fer cent. and 1050l. per annum divided by .3751, gives 

2,500/. per annum, the increaſed annuity ariſing from 1050/7. 

fer annum. In the ſame manner ; it may he found, that the 
fame annuity, forborn 11 years, will incteaſe to 1610/, per an- 


1 
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fore, the fulleſt proof, that the ſcheme | am con- 
ſidering is extremely deficient. The truth is, that 
ſcarcely a third of ſuch a capital could be raiſed, as 
will appear from the following obſervations. 


Out of 200 perſons, all 40 years of age, more 
than five, according to the London Table of Ob- 
ſervations, and not ſo many by Dr. Halley's Table, 
may be expected to die in a year. Suppoſe then 
five to be the real number of members that will 
die the firſt year of the ſociety: In ſubſequent 
years the collective body of members will be con- 


tinually growing older; and, therefore, the, pro- 


portion of them that will die every year, will be 
continually increaſing, till it gets to a maximum. 
Iwill, however, ſuppoſe, that during the firſt 20 
years no more than the number juſt ſpecified will 


die every year; and that, conſequently, no more 


than five widows will come every year on the ſo- 


ciety. The ages of all theſe widows, when they 


commence widowhood, will, it is evident, be be- 


tween 40 and 60. One with another then, they 
may be conſidered as having commenced widow- 
hood at 50 years of age. Now, five widows left 


every year at this age, will, in 10 years, increaſe 
to 4.3 conſtantly in life together, according to the 


expectations of life in Tables III, IV, and V; and, 
in 20 years, to 70 (a). Suppoſe the true number 


| alive 

num. This ſuppoſes the firſt payment of the annuity to be made 

a year hence. If the firſt payment is to be made immediately, 

which is the preſent caſe, the annuity will increate to the ſame 

fums in one year leſs time —But a more particular account of 

this will be given in the rules annexed to the Tables at the end 
of this work. | | 

(a) Every calculation of this kind is eaſily made by the rule 

in note (A) in the Appendix. — I have put the number living to- 

gether at the end of 20 years at 62, not only that the reader may 


be better ſatisfied that J have kept low enough, but alſo to make 
an allowance for ſuch widows as will be left by thoſe members 


who 
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alive together at the end of 20 years to be only 
62, the greater part of theſe will be annuitants of 
zol. and 401. per annum, and the reſt 201. Were 
the former only equal to the latter, the medium of 
annuities payable to them would exceed 25 J. Sup- 
poſe then this medium to be no more than 267. 
and it will follow, that, at the end of 20 years, 
the ſociety, will have an annual rent to pay of 261. 
multiplied by 62, or 1612 J. and, if then able to 
bear ſuch an expence, it muſt, in the intermediate 
time, have acquired an increaſe of income equal to 
the difference between 1050/. and 16124. per ann. 
That is; it muſt, with its ſavings, have accumu- 
lated a ſtock equal to 5627. per ann. and worth 
14,0507]. But, as during this time, there will be 
a number of annuitants conſtantly increaſing, to 
whom. yearly payments muſt be made, the ſavings 
of the ſociety cannot certainly be one half of what 

they would have been had it been all the time free 
from all burdens, Suppoſe then the ſtock produ- 
ced by theſe ſavings, to be equal to the ſtock that 
would ariſe from an income of 10501. per annum, 
beginning immediately, and improved perfectly 
at 4 per cent. compound intereſt, for half the time 
I have mentioned, or for 10 years, without being 
ſubject to any checks or deductions : Such an in- 
come thus improved, would, in 10 years, produce 
an additional income of 560 J. per annum, or a ca- 
pital of 1400. According to theſe Obſervations, 
therefore, the annual income of the ſociety at the 


who die within a year after admiſſion, and who, therefore, ac- 
cording to theſe ſchemes, will be entitled to no annuities. This 
allowance is too large: For, after the firſt year of the ſcheme, 
it will not happen above once in 4 or 5 years, that the death of a 
member will be fo circumſtanced, ſuppoſing the probability that 
a man at 40 will live a year, to be, as all but the London Tables 

make it, 50 to I. | | 
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end of 20 years, and before a third part of the 
higheſt annuitants could come upon it, would be- 
gin to fall ſhort of its expences. About that time 
then it would neceſſarily run aground; and long 
before the number of annuitants could riſe to a 100, 
it would ſpend its whole ſtock, and find itſelf un- 
der a neceſſity of either doubling the annual pay- 
ments of its members, or of reducing the annuities 
one half. 
All I have now ſaig is meant on the ſuppoſition, 
that the ſociety begins with 200 members at 40 
years of age, and is afterwards limited to that 
number, by admitting no more new members than 
will juſt ſupply the vacancies occaſioned by the loſs 
of old members. If it is allowed to increaſe, 
it may continue a longer time. And, for this rea- 
ſon, a ſociety that wants half the income neceſlary 
to render it permanent, may very well ſubſiſt, and 
even proſper for 30 or 40 years.— Thus, the Lau- 
dable Society, was it to keep to its preſent number 
of members, might poſſibly feel no deficiencies 
for 20 or 30 years to come; but if it ſhould con- 
tinue to increaſe at the rate of 70 or 80 every 
year, it would, at the end of that time, poſſeſs a 
balance fo much in its favour, as might enable it 
to ſupport elf for 20 or 39 years more (a). But 
bankruptcy 
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(3) What has been EF Yor . in Queſt. III. ſhould 
be here recolſected, that the number of ann aitants on ſuch a ſo- 
ciety as this, mult go on to increaſe for more than 100 years, 
after acquiring its g:eateſt number of members. 

The Laudable Society, I am imſormed, took its riſe from a 
calculation contained in a pamphlet entitled, The Poſhbility wy 
Prebability of SchH MH intended for the Benefit of W. idows being 
able to ſup rt iiſelf. The ſcheme here referred to, is the ſame 
with that which this Society has fince followed ; and I am afraid 
I ſhall not be credited, when I ſay, that the calculation to prove 
its Capacity of ſupporting itſelf, is founded on the ſuppoſition, 

that 


and Laudable Societies, &c. 85 39 


bankruptcy would come at laſt, and with the more 
terrible weight the longer it had been deferred. 


The rule in the London Annuity Society, which 
bobliges every perſon between the ages of 45 and 
38, to pay at admiſſion 5 guineas extraordinary, 
for every year that he exceeds 45, is an advantage 
to it, but it is a very inadequate, and allo a very 
unequitable advantage. For at the ſame time, 
that it obliges a perſon of 55 years of age, to give 
more than the value of his expectation, it takes 
above two fifths leſs than the value from a perſon 
who is 4.5 years of age. 


If any perſons remain ſtill doubful about what I 
have ſaid, I muſt beg their attention to one further 
i. . 

It muſt be reckoned upon that every other mem- 
ber of theſe ſocieties, ſuppoſing them to conſiſt of 


perſons all of the ſame ages with their wives, will 


leave widows to whom, one with another, (as al- 
ready ſhewn) at leaſt 28 J. per annuum muſt be al- 
lowed, for as many years as there have been pay- 
ments from each member. For every 10 guineas 
then received they muſt ſome time or other here- + 
after pay 28/. But let it be well conſidered what 
can enable them to do this. Did money bear no 
intereſt, for any given ſum now received, they 
could not afford at any time hereafter to pay more 
than an equal ſum. That is; (ſince the duration 


that a hundred married men whoſe common age is 26, will leave 


but one widow every year, tho at the ſame time it is ſuppoſed 
two of them will die every year. | 


This miſtake has made the whole calculatien one half wrong.— 
Nothing can be plainer than that, if the death of a married man 
does not leave a widow at the end of the year, the reaſon mult 
be, that both himſelf and his wife have happened to die in the 
year. But it is always very improbable this ſhould happen. p 
5 | 0 
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number, by admitting no more new members than 


. balance fo much in its favour, as might enable it 


end of 20 years, and before a third part of the 
higheſt annuitants could come upon it, would be- 
gin to fall ſhort of its expences. About that time 
then it would neceſſarily run aground ; and long 
before the number of annuitants could riſe to a 100, 
it would ſpend its whole ſtock, and find itſelf un- 
der a neceſſity of either doubling the annual pay- 
ments of its members, or of reducing the annuities 
one half. 

All I have now ſaig is meant on the ſuppoſition, 
that the ſociety begins with 200 members at 40 
years of age, and 1s afterwards limited to that 
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will juſt ſupply the vacancies occaſioned by the loſs 
of old members. If it is allowed to increaſe, 
it may continue a longer time. And, for this rea- 
fon, a fociety that wants half the income neceſſary 
to render it permanent, may very well ſubſiſt, and 
even proſper for 30 or 40 years. — Thus, the Lau- 
dable Society, was it to keep to its preſent number 
of members, might poſfibly feel. no deficiencies 
for 20 or 30 years to come; but if it ſhould con- 
tinue to increaſe at the rate of yo or 80 every 
year, it would, at the end of that time, poſſeſs a 


to ſupport itſelf for 20 or 30 years more (a). But 
3 dankruptcy 


(a) What has been before demonſtrated in Queſt. III. ſhould 
be here tecollected, that the number of ann aitants on ſuch a ſo- 
ciety as this, muſt go on to increaſe for more than 100 years, 
after acquiring its greateſt number of members. 

The Laudable Society, I am imformed, took its riſe from 
calculation contained in a pamphlet entitled. 7h? Poſtbility and 
Probability of a Scut᷑ ut intended for the Benefit of Widows being 
able to ſuſ pit iiſelf. The icheme here referred to, is the ſame 
with that which this Society has ſince followed; and I am afraid 
I ſhall not be credited, when I ſay, that the calculation to prove 
its capacity of ſupporting itſelf, is founded on the ſuppoſition, 
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bankruptcy would come at laſt, and with the more 
terrible weight the longer it had been deferred, 


The rule in the London Annuity Society, which 
obliges every perſon between the ages of 45 and 
55, to pay at admiſſion 5 guineas extraordinary, 
for every year that he exceeds 45, is an advantage 
to it, but it is a very inadequate, and allo a very 
unequitable advantage. For at the ſame time, 
that it obliges a perſon of 55 years of age, to give 
more than the value of his expectation, it takes 
above two fifths leſs than the value from a perſon 
who is 45 years of age. 


If any perſons remain ſtill doubful about what I 
have ſaid, I muſt beg their attention to one further 
argument. | — N 

It muſt be reckoned upon that every other mem 
ber of theſe ſocieties, ſuppoſing them to conſiſt of 
perſons all of, the ſame ages with their wives, will 
leave widows to whom, one with another, (as al- 
ready ſhewn) at leaſt 28 J. per annum muſt be al- 
lowed, for as many years as there have been pay- 
ments from each member. For every 10 guineas 
then received they muſt ſome time or other here- 
after pay 28/. But let it be well conſidered what 
can enable them to do this. Did money bear no 
intereſt, for any given ſum now received, they 
could not afford at any time hereafter to pay more 
than an equal ſum. That is; (ſince the duration 


that a hundred married men whoſe common age is 26, will leave 
but one widow every year, tho' at the ſame time it is ſuppoſed 
two of them will die every year. | 1 

This miſtake has made the whole calculation one half wrong. — 
Nothing can be plainer than that, if the death of a married man 
does not leave a widow at the end of the year, the reaſon muſt 
be, that both himſelf and his wife have happened to die in the 
year. But it 18 always very improbable this ſhould happen. 
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of ſurviverſbip is in the preſent caſe, by Queſt. II. 


equal to the duration of marriage) the proper con- 


fideration for any given reverſionary annuity, to be 
allowed to all the ſurvivors of a ſet of marriages, 
would be, an equal annuity payable by each mar- 
riage during its exiſtence ; and juſt half the rever- 


fionary annuity, if it is to be allowed only to half 


the ſurvivors, or to widows excluſive of widowers, 
The annual payment then of five guineas, during 
marriage, can entitle widows to no more than an 
annuity of ten guineas, ſuppoſing money to bear 
no intereſt, But if money does bear intereſt, the 


fame payment will entitle them to more, in pro- 


rtion to the degree in which it is capable of be- 
ing improved, during the time between that in 
which the annual payments begin, and the com- 
mencement of widowhood. Now, it is eaſy to ſee, 
that unleſs money bears very high intereſt, this 


improvement cannot be likely in po circumſtances _ 


to produce a capital, the intereſt of which ſhall be 
equal to the annual payment itſelf, Any given an- 
nual payment perfectly improved at 4 per cent. 


compound intereft, requires 17 years to double it- 
ſelf, ſuppoſing the firſt payment made immediately; 


or, near 18 years (a), if the firſt payment is not 
made *till the end of a year. But no marriages 
are likely to hold ſo long, except thoſe among per- 


ſons who are very young. A marriage between two 


perſons, both 40, will not probably laſt longer than 
x3 years, according to the probabilities of life in 
Dr. Halley's Table. A marriage between two. 
perſons, both go, will not probably, by the 
ſame Table, laſf longer than eleven. years ; nor 
a marriage between two perſons, both 30, 
longer than 16 years. Such marriages, it is true, 


(a) At 3 a cent. the period of doubling money by com- 
is nearly 23 years. At 5 per cent. 14 years. 
| may 
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may poſſibly laſt 30 or 40 years. But this circum- 
ſtance is more than balanced by the fact, that no 
leſs poſſibly they may not laſt one year. The an- 
nual payments, then, being incapable of fuch an 
improvement as ſhall produce an additional income 
equal to themſelves; it is obvious, that no ſociety 
ought to go ſo far as to allow to widows annuities 
twice as great as thoſe which might be allowed, ſup- 
poſing no intereſt of money (a); fo far, for inſtance, 
as to allow, inſtead of 10 guineas, 20 guineas for an 
annual payment of five guineas. In the circum- 
ſtances of moſt of theſe ſocieties three fifths addi- 
tion may be the full allowance. That is; ſuppo- 
ſing the annual payment of each member to be five 
guineas, time may be expected for gaining from 
hence a capital of 75 guineas, or that ſhall-produce 
three guineas per annum intereſt ; and the proper 
reverſionary annuity will be 16 guineas; or {ix 
guineas more than the proper reverſionary annuity, 
did money admit of no improvement. 
The preceding obſervations have gone on 
ſuppoſition, that the reverſionary annuities are to 
be for life. What difference in favour of theſe ſo- 
cieties ariſes from the circumſtance, that the an- 
nuities are to be paid only for widowbood,- cannot 
be exactly determined. Some judgment, however, 
may be formed of it from what has been ſaid at 
the concluſion of Queſt, II. Were even one half 
of the widows to marry, ſtill the ſchemes I have 
been conſidering. would probably be inſufficient, 
But, in the circumſtances of theſe ſocieties, it cannot 
() The money accumulated will not be exaQly the ſame with 
that to which the annual payment would incteaſe, if improved 
at compound intereſt for a number of years, equal to that which 
the joint lives have an equal chance of exiſting. Much lefs will 
the increaſe be the ſame with that which would ariſe from the an- 
nual payment forborn, and improved, for a number of years e- 


qual to the expectations of the joint lives. It wilinbe leſs chan 
either of theſe, for a reaſon explained in note (L) Appendix. 
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be expected, that above one in 10, or perhaps one 
in 20, will marry. The perſons moſt likely to en- 
ter into them, are ſuch as have not the proſpect or 
abilities of making competent proviſions for their 
widows in other ways. The widows left, there- 
fore, will in general be unprovided for, and, being 
alſo left with families of children, it 1s quite un- 
reaſonable to expect, that any conſiderable propor- 
tion ſhould marry. This is true of ſuch as may 
happen to be leſt young; but when a ſociety has 
ſubſiſted ſome time, the greater part will not be 
young when left, and thele, at the ſame time that 
no advantage can be expected from their marrying, 
will be in general the higbeſt annuitants, and, there- 
fore, the heavieſt burdens. Moreover, the proſ- 
pect of the loſs of their annuities will have a par- 
ticular tendency to check marriage among them.— 
For all theſe reaſons it ſeems to me likely, that the 
benefit, which theſe ſocieties will derive from mar- 
riages among their annuitants, will not be very 
conſiderable ; or at leaſt not /o conſiderable as to be 
equal to the advantages I have allowed them, by 
calculating on the ſuppoſitions, that the money they 
receive will be always improved perfectly, without 
boſs or delay, at the rate of 4 per cent. compound in- 
zereſt ; that the probabilities of life among males 
and females are the ſame, and all huſbands likewiſe 
of the ſame ages with their wives, and that conſe- 
quently the maximum of widows on ſuch ſocieties 
can amount to no more than half. the number of 


marriages (a). With reſpect to the laſt of theſe 


(a) Care ſhould be taken in theſe ſocieties, not to judge of the 
proportion of widows that will marry, from the proportion that 
may happen to marry during their firſt years. For moſt of the 
widows that will be left at firſt will be young ; whereas the greater 
part will not be young when they commence widowhood, after a 
ſociety bas ſubſiſted 30 or 40 years; and, therefoie, tho one in 

Sh [ng | e 
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ſuppoſitions, it deſerves to be particularly obſerved, 
that by an enquiry made ſome years ago in Scotland, 
jt was found, that the widows of the mmifters and 
profeſſors there (a), notwithſtanding the diminution 
occaſioned by their marrying, did exceed half the 
number of marriages. And certainly it would be 
unreaſonable in theſe ſocieties not to reckon that 
the ſame will happen among them. Indeed it 
ſeems certain that, notwithſtanding the hazards 
that attend child- bearing, the probability, that the 
woman ſhall ſurvive in marriage, and not the'man, 
is much greater (5) than is commonly imagined, 
It will be ſhewn in the laſt Eſſay, that it is not leſs 
than the odds of 3 to 2; and had I calculated a- 
greeably to this fact, the values of annuities for 
widows, would have been given near a quarter 
greater than they have been given on the fuppoſi- 
tion, that the chance of ſurvivorſhip 1s equal be- 


3 or 4 ſhould marry at firſt, it will not be reaſonable to expeR, 
that half ſo many ſhould marry after the affairs of the tocjety be- 
come ſtationary, '; _ Font onion „en ag annoy. 
(a) 564 widows, all living at one time, were counted; and 
the number of married miniſters and profeſſors for many years 
paſt has been, at en average, 66. — Twenty widows likewiſe 
are left one year with another ; and, for 10 years, ending;in the 
year 1767, but nine of theſe had martied.— Of the annuitants 
likewiſe (about 57 in number) en the fund eſtabliſhed among 
the Diffenters in London, for Teljeving the widows, of ,ingigent 
miniſters, It is found that few ever marry. See the latter end of 
the:4th Effay';i and note (A) in the Appendix. 1 218 28011 
() Partly, as obſerved in page 5, on account of the greater 
mortality of males, but chiefly on account of the excefs of age on 
the man's ſide.— According to the printed articles of agreement, 
the Laudable Society pays no regard to this excels of age; and 
the allowance required on this account by the Londom Annuity 
Society is ſo trifling.that it deſerves no notice. ; 


In March 1770, thirty-two huſhands had died * FN 0 


Society, and 27 wives. They ſeem, therefote, to be already be: 
ginning to experience, that the chances of ſutvivorſſip in mar- 
rlage are in fayour of the wife. ROS 
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tween men and their wives. It muſt be added, 
that I have made no account of any expences at- 
tending the execution and management of the 
ſchemes of theſe ſocieties, Some ſuch expences 
there muſt be, and ſome advantages ſhould be al- 
ways provided in order to compenſate them. 


There are in this kingdom ſeveral inſtitutions 
for the benefit of widows, beſides the two on 
which I have now remarked ; and in general, as 
far as I have had any information concerning them, 
they are founded on plans equally inadequate, 
The motives which influence the contrivers of theſe 
inſtitutions are, without doubt, Ilaudable; but they 
ought, I think, to have informed themſelves bet- 
ter. This appears ſufficiently from what has been 


| faid;z, but I will juſt mention one further proof of 


. | 
The London Annuity Society promiſes that, if 
in 21 years; and the Laudable Society that, if in 
25 years, it ſhall appear that there has been all 
along an annual ſurplus in favour of the ſocieties, it 


ſhall be employed in either raiſing the annuities, or 


in linking the annual payments. Now, they may 


be afſured, that, if at the end of theſe periods, 


they ſhould not be poſſeſſed of a conſiderable fur- : 


plus, the true reaſon will be, their having granted 
much higher annuities than the annual contribu- 
tions are permanently to ſupport : For it has been 
demonſtrated, that the number of annuitants, and 


conſequently the amount of the annual expences, 


will go increaſing for a long courſe of years beyond 


theſe periods. The effect, therefore of carrying 


into execution this regulation will be, precipitaring 
that bankruptcy which would have come too' ſoon 
had there been no ſuch regulation. 


\ It 


and Laudable Societies, &c. = © 
It hath been ſaid in defence of theſe ſocieties, 
that the deficiencies in their plans cannot be of 
much conſequence, becauſe their rules oblige them 
to preſerve a conſtant equality between their in- 
come and expences, by reducing the annuities as 
there ſhall be occaſion : And from hence it is in- 
ferred, that they can never be in any danger of a 
bankruptcy.—ln anſwer to this, it has appeared, 
that the time when they will begin to feel deficien- 
cies is ſo diſtant, that it will be too late to remedy 
paſt errors, without ſinking the annuities fo much, 
as to render them inconſiderably trifling. All that 
is given too much to preſent annuitants is ſo much 
taken away from Future annuitants. And if a 
ſcheme is very deficient, the firſt annuitants may, 
for 30 or 40 years, receive fo much more than 
they ought to receive, as to leave little or nothing 
for any who come after them. Deficient ſchemes, 
therefore, are attended with particular injuſtice ; 
and, this injuſtice will be the ſame, if, inſtead of 
reducing the annuitants, the annual payments 
ſhould be increaſed; for all the difference this can 
make will be, to cauſe the injuſtice to fall on fu- 
ture contributors, inſtead of future annuitants. 
But what requires moſt to be conſidered here is, 
that, after either the annuities have been for ſome 
time in a ſtate of reduction, or the contributions 
in a ſtate of increaſe, it will be ſeen that theſe So- 


fore, they will be deſerted and avoided; the con- 
ſequence of which will prove ſtill greater deficien- 
cles in their annual income, and a more rapid de- 
ſertion and decline, 'till a total diſſolution and 
bankruptcy take place. This will be the death of 
moſt of the preſent ſocieties for providing for wi- 
dows, if they continue to be encouraged, and do 
not ſoon alter their plans: And at that period the _ 
5 | FO: number 


cieties have gone upon wrong plans, and, ther- 
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number of annuitants will be greater than ever; 
whoſe annuities, having no other ſupport than the 

r remains -of a ſtock always inſufficient, will 
be ſoon left, without the poſhibility of relief, to 
lament that ignorance and credulity which gave 
riſe to theſe ſocieties, and which had fo long ſup- 
ported them, | HS: l 

In the London Annuity Society, there is an en- 
couragement to batchelors and widowers to join 
them, ariſing from the additional annuities to 
which they will be mmegdzately entitled, when they 
marry, in conſequence of having made their pay- 
ments a greater number of years; and it is imagin- 
ed, that particular advantages will be derived from 
ſuch members. But even theſe will in general pay 
much leſs than the value of their expectations. — 
A perſon who begins an annual contribution of 5 
guineas at the age of 24, will, ſhould he live 11 
years, and marry a woman of the ſame age at the 
end of that time, entitle her immediately to 350. 
per ann. during ſurvivorſhip, and to 411. per annum 
ſhould he live four years after marrying, (intereſt 
being at 4 per cent.) (a) In this particular caſe, 
therefore, a perſon will pay nearly the true value 
of his expectation. But 4% at all ages who marry, 
and moſt of thoſe who die, in leſs time than 11 
years after admiſſion, will pay leſs than the value 
of their expectations. ; 


a) The value of five guineas per annum (firſt payment mad 
dr for 1 1 years, ſubje to failure Locle life now 2 
ſail; and, after 11 years, for the joint lives of two perſons both 
35, is, by the Table of Lenden Obſervations, 4.69. 3. — By Dr. 
Halley's Table 1.76.44. — Ihe preſent value of 35/. per annum 
for lite to the widow of a perſon now 24, ſhould he live 11 
years, and marrya woman of the ſame age with himſelf at the 
end of that time; and alſo of 60 more, or 411. per annum in all 
ſhould he live after marriage 4 years; is, by the Table of Lon- 
den Obſervations, 1.69. 36.— By Dr. Halles Table, 1.56.04. 
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W Of the Aſſociation among the London Clergy, and the 
| miniſters in Scotland, for providing Annuities 
for thetr widows. | 


N April, 1765, the clergy within the bills of 
mortality, and the county of Mrddleſex, at a 
general meeting in Ston-College, agreed to form 
themſelves into a ſociety for the ſupport of their 
widows and orphans. Many in this reſpeQable 
body may be capable of doing, in a better manner, 
what I have attempted in this Treatiſe ; and they 
are, perhaps, already ſenſible of the deficiencies in 
the plan which they have eſtabliſhed. I ſhall not, 
however, I hope, do wrong, in taking the liberty 
to recite briefly this plan, in order to introduce a 
few obſervations upon it. 4 SG 
According to the printed articles, every elergy- 
man poſſeſſed. of any benefice, lectureſhip, or li- 
cenſed curacy, within the bills of mortality, and 
the county of Middleſex, who ſubſcribes annually . 
one guinea, or two guineas, or more, ſhall en- 
title his widow to an annuity ; or, if he leaves no 
widow, he ſhall entitle any ſuch children as he 
ſhall leave, to the ſame annuity. for ſeven years as 
his widow would have had. And, in caſe a wi- 
dow poſſeſſed of an annuity, ſhould either die or 
marry before the lapſe of. ten years, from the com- 
mencement of her annuity, ſuch children of her 
former huſband, as ſhall be then alive, are to be 
entitled to as many of the ten years payments of 
the annuities as ſhe ſhall not have received. The 
annuity is fixed. to no particular ſum, but inſtead 
of this, it is ordered, that a fourth part of the an- 
CCC 
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nual ſubſcriptions and intereſt ſhall be divided the 
firſt three years after the eſtabliſhment of the ſo- 
ciety ; half only the next tour years; and 3-4ths 
the next five years; provided, however, that in 
no one of theſe twelve years the dividend ſhall] ex- 
ceed 20). to the widows and orphans of the clergy 
ſubſcribing two guineas or more; and 10/. to the 
widows and orphans of the ſubſcribers of one 
guinea. And, after the expiration of 12 years, 
the whole amount of the ſubſcriptions, and of the 
intereſt of the capital ſtock, is to be divided 
proportionably for ever. — It is further provided, 
that every clergyman, who ſhall be married, or 
have children, at the time of his ſubſcription, ſhall 
pay a fine of two guineas towards his capital 
ſtock, if a ſubſcriber of two guineas or more, and 
40 years of age or upwards. If 50 years of age or 
upwards, he ſhall pay a fine of three guineas; if 
60 or upwards, five guineas. But if not married 
at the time of his ſubſcribing, and ſhall afterwards 
marry, he ſhall pay a fine according to the age he 
ſhall be of at the time of his marrying. The ob- 
- Iigation laid upon all, whether married or unmar- 
ried, to become ſubſcribers, is, an incapacity of 
being admitted members without the conſent of a 
neral court, unleſs, within two years after be- 
coming poſſeſſed of any eccleſtaſtical employment, 

they ſubſcribe. 1 | 


Every one who has attended to the obſervations 
in this and the preceding chapter, muſt know what 
judgment to form of theſe regulations. = 
Let us ſuppoſe, that all the clergy in London 
and Middleſex came into this aſſociation from the 
firſt; and that one with another they are ſubſcri- 
bers of two guineas annually ; and that there are 
8 them as many unmarried perſons as mar- 
ried. ö 
| In 
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In this caſe, it may be Jearnt from Queſt. XIII, 
that the annuity to which widows ſhould be en- 
titled, (ſuppoſing no allowance to the children of 
any that die) ought not to exceed 10 or 11 guineas 
at moſt, and that, beſides the annual ſubſcripti- 
ons, there ought to have been a fine paid at the 
commencement of the ſcheme, by every married 
perſon, of ſix guineas at leaſt, or, by the whole 
number of ſubſcribers, three guineas. If the num- 
ber of married members is double the unmarried, 
the annuity ought not to exceed eight guineas; 
and the fine from every member ſhould be about 
four guineas. — The order, that only a fourth 
part of the annual ſubſcriptions and intereſt ſhall 
be divided the firſt three years, half the next four 
years, and three quarters the next five, is without 

reaſon ; becauſe the number of claimants, for the 
firſt 12 years of the ſcheme, will be ſo few, that 
it will not be poſſible, during that time, that there 
ſhould be occaſion for dividing any proportions ſo 
large of the annual ſubſcriptions and intereſt, un- 
leſs they are indeed beyond all bounds too little. — 
After 12 years, the number of- annuitants will go 
on increaſing for near 50 years, as appears from 
Queſt. III. The conſequence, therefore, of divid- 
ing, after that time, the whole amount of the an- 
nual ſubſcriptions and intereſt, will be a conſtant 
yearly diminution in the dividends for near 50 
years; and making the payments to the firſt clai- 
mants much more conſiderable than they ought to 
be, at the expence of all ſubſequent claimants— 
For theſe reaſons, it appears to me out of all 
doubt, that this ſcheme is by no means likely to 
anſwer the good ends propoſed by it; and that, 
therefore, it will be beſt to lay it afide. At the 
time it was ſettled it was, I find, further agreed, 
that the annual ſubſcriptions of the laity, together 
F 3 Sa with 
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with the intereſt of their benefactions, unleſs other- 
wiſe directed by the donors; and the annual ſub- 
ſcriptions of ſuch of the clergy as ſhall ſo direct, 
ſhall make a charitable fund to be applied to the 
relief of the diſtreſſed widows or children of all the 
clergy within the limits I have mentioned, whe- 
ther ſubſcribers or not, provided that in no one 
year of the firſt twelve more than 201. be given 
out of the fund to any one family. This is an 
excellent deſign ; and if the money ariſing from 
all the ſubſcriptions is thrown into this fund, an 
important means of relief may be provided, for 
ſuch of the more indigent widows and families as 
will accept the help of charity. 


There is one more aſſociation of particular con- 
ſequence, of which it is neceſſary I ſhould take 
notice. I mean the aſſociation among the miniſters 
and profeſſors in Scotland, for making proviſions for 
their widows and orphans. The laſt-mentioned 
aſſociation, and allo feveral others of the ſame 
kind (a) in this. kingdom, have been formed on 
the model of this eſtabliſhment ; and the ſucceſs 
with which it has been hitherto attended, has been 
the principal cauſe to which they owe their riſe — 
Jam afraid of being too tedious, and therefore 
will not attempt to recite all the particulars con- 
tained in the plan of this eſtabliſhment. It may 
be ſufficient to obſerve, that for ©. an annual p¹ 
ment, which began immediately, of five gui- 
«© neas from ION contributors, 667 of whom are 


(2) There is one among the Diſſenting Miniſters i in the coun- 
ties of Cheſter and Lancaſbire, and another among the Diſſenting 
- Miniſters in Cumberland, Northumberland, Weſtmoreland, and 
Durham. — Even the London Annuity Society, tho” its plan is 
totally different, profeſſes to form itſelf on the principles of the 
Scolc eſtabluhment, and to derive encouragement from it. 


* married 
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« married perſons; beſides a tax on weddings 
te producing about 142 J. per annum; it entitles 
* every widow to an annuity of 20. during wi- 

* dowhood ; and alſo, every family of children 
6 that ſhall be left by ſuch members as die with- 
% out leaving widows, to 200/.” Now, by par- 
ticular enquiry. at the commencement of the 
ſcheme, it had been found, that there was reaſon 
to believe that, for many years back, 20 widows 
had been left annually by the whole body of mi- 
niſters and profeſſors ; and that, alſo, fix had 
died annually and left children without widows ; 
and theſe facts have been ſince confirmed by 
the experience of 26 years. — Subtract, therefore, 
from 3, 450 J. (the whole annual income) 1200 J. 
payable every year to 6 families of children; and 
| 4+250l. per ann. (the firſt payment of which was 
made (a) immediately) or J. 4.2 per annum from 
each member, will remain as the ſtanding proviſi- 
on for bearing the burden of the annuitants. —— 
This proviſion, according to the calculation in 
Queſt. XIII, and note (F) Appendix, ought to be 
at leaſt 4,7451. ner annum, Rom each members; 


from whence it ſeems to follow, that this eſtabliſn- 


ment has not a ſufficient income to afford it a per- 
manent ſuppart. — But I do not by any means de- 
ſign to aſſert this. The difference between the 
real and calculated incomes, as it has been now. 
ſtated, is not conſiderable enough to give ſufficient 
reaſon for ſuch an aſſertion. This eſtabliſhment _ 
may have ſome advantages that I know nothing of, 
and that are not mentioned in the printed ac- 


(a) The truth is, that a double payment was made at the 
beginning of the ſecond year. This is of leſs value than two 
payments, one of which is made immediately, and the other a 
year hence ; but, the difference not being conſiderable, I have 
reckoned them the ſame. | | 
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counts; or, in conſequence of the increaſe of lux- 
ury, and the higher price of all the means of ſub- 
ſiſtence, marriage may decline among the mini- 
ſters; or, 'poſſibly, the probabilities of life among 
them, tho* much higher *till towards 50, than is 
common among mankind in towns, may yet af- 
terwards decreaſe much faſter. The income, 
of this eſtabliſhment, properly improved, may con- 
tinue to be adequate to all its expences and bur- 
dens. One obſervation, however, ought to be 
carefully attended to. The ſucceſs it has hitherto 
met with, is not a ſufficient reaſon for entertain- 
ing this expectation, with any degree of confidence. 
It appears from Queſt. HI, that the number of an- 
nuitants, on ſuch an eſtabliſhment, muſt go on 
increaſing for 60 years, from the time of its com- 
mencement; and it is obvious, that the continu- 
ance of a ſucceſs which has not laſted balf this 
period, cannot be abſolutely depended on. 1 
know, indeed, that, according to the calculations 
which were made when this eſtabliſhment began 
ca), the number of widows upon it will not in- 
_ creaſe ſenſibly after the year 1780, or for more 
than 10 years to come; and, were this true, all 
diffidence about it would, perhaps, be unreaſon- 
able. But theſe calculations cannot, in this in- 
ſtance, be right; for they imply, that none are 
left widows under 52 years of age. Tis certain, 
on the contrary, that many are left widows under 
32; and that, conſequently, the whole body in 


(a] See Table III, in a book printed at Edinburgh in 1748. 
entitled, Calculations, with the Principles and Data on which 
they are inſtituted, relative to a late act of parliament, entitled. 
An Ad for raiſing and eſtabliſhing a fund for a proviſion for the 
« widows and Children of the miniſters of the church, and of 
«* the heads, principals and maſters of the univerſities of Scot- 


&« land ;” ſhewing the riſe and progreſs of the fund. if 
| ife - 
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life together muſt go on to increaſe for 25 'years, 
beyond the period affigned in theſe calculations 
or till the year 1805 (a). It is neceſſary I ſhould 
add, that the whole number alive, when the 1n- 
creaſe ſtops, will, moſt probably, be greater than 
the number provided for in theſe calculations. 
They are made on the ſuppoſition, that 52 is the 
mean age at which women commence widows. If 
this ſuppoſition is right, it is impoſſible that, ac- 
cording to the probabilities of life in Dr. Halley's 

Table, the number of widows living together at 
one time, derived from 20 left annually, ſhould 
increaſe to more than 923, if none marry ; or a- 
bout zoo, if one marries every year (6): Nor 

0 


(4) This is ſaid on the ſuppoſition, that all the miniſters and 
proteſſors acceded to the ſcheme from the firſt. 135 did not 
accede ; but all their ſucceſſors have been obliged to accede. 

This circumſtance muſt add 30 or 35 years to the period of in- 
creaſe which I have mentioned; that is, as many years as are 
| — to cauſe all the non - contributors to die off. See Queſt. 

() The expectation of a perſon at the age of 52 is, when 
taken exactly from Dr. Halley's Table, 16.16; and this number . 
multiplied by 20, gives the waximum, to which 20 widows left | 
annually, at 52, will increaſe in 34 years, ſuppoſing 86 the 
utmoſt limit of life. Vid. Eſſay I. In the calculation 
to which I have referred, there is no account taken of thoſe that 
die in the year in which they are left widows; and, for this rea- 
ſon, they are made to increaſe to a greater number than is con- 

ſiſtent with the ſuppoſition, that 52 is their mean age when they 
commence widowhood.--It ſhould be remembered here, that ſup- 
poſing this mean age, as explained in note (F) Appendix, rightly 
taken, the maximum of widows will be rightly found in the man- 
ner juſt ſpecified, But the period, in which they would attain 
to that maximum, would be as many years greater than the dif- 
ference between the mean age and the utmoſt limit of life, as 
the mean age is greater than the leaſt age at which widowhood 
ever commences. The calculation, therefore, which I have in 
view muſt be very wrong. It ſuppoſes not only, that all the 
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does it appear likely, that this eſtabliſhment will 


be able to bear the expence of above 30 or 40 more 
| | e than 


widows left at all ages, will increaſe to a maximum in the ſame 
time with thoſe left at the mean age ; but that al} left in the 
courſe of every year will certainly live to the beginning of the 
next year. It ſuppoſes, likewiſe, that no widows will marry ; 
and thoſe concerned will underſtand me when I add, that it ſup- 
poſes further, that acceders, tho' moſtly young miniſters un- 
married, will leave widows as faſt as the n contributors whom 
they ſucceed. In conſequence of theſe omiſſions it has all along 
given the numbers in life much higher than they ought to have 
been given; but yet the event has been, that theſe numbers have 
in fact correſponded nearly to the calculation: From whence it 
follows, that the widows in life have hitherto increaſed at a much 
eater rate than they could have done, according to Dr. Halley's 
Table, had their mean age, when left, been 52. Either, then, 
their mean age has been conſiderably leſs than 52; or, their 
babilities of life muſt be conſiderably greater than thoſe in 
Dc. Halley's Table; and, it ought, therefore, to be expeQed, 
that they will at laſt increaſe to higher numbers than thoſe aſ- 
ſigned in this calculation. | 
cannot help here mentioning one more reaſon for entertain- 
ing this expeQation.— Were the decrements of life uniform, and 
the chances of ſurvivorſhip between men and their wives equal, 
the number of widows and widowers in the world, if none mar- 
ried, would alſo be equal; and both together equal to the 
whole number of marriages. See Queſt. II. and note (F) Ap- 
ndix. | a 
If the chances for ſurvivorſhip of the wife are greateſt, the 
number of widows in the world will be alſo greateſt, and the 
whole number of widows and widowers greater than the whole 
number of marriages. In the preſent co experience proves, 
that the chances of ſurvivorſhip in marriage are as 5 to 3 at leaſt, 
in favour of the wife; or that there are 20 widows left to 13 
widowers. (See note (F) Appendix, and the end of the laſt 
Eſſay). The number of widows and widowers then would cer- 
tainly, if none married, exceed 667, the whole number of mar- 
riages. Suppoſe, however, that they would be only equal; 
which is the ſame with ſuppoſing that wvidows would not increaſe 
to more in life together, in proportion to the number left, than 
widewers; or that one with another they are of equal ages. 
667 then being the number of marriages, this will likewiſe be 
the number of widows and widowers, 416 of whom muſt be 


widows and 250 widowers ; that is, 5 to 3. Now as widows 
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than the laſt - mentioned number. But it was 


found, by enquiry, that the number of widows liv- 


ing in 1748, was at leaſt 364; (a) and it may be 
learnt from notes (A and 5 ) in the Appendix, that, 
according to Dr. Halley's Table, 20 widows left 
annually, muſt in time increaſe to near 400, tho” 
one of the youngeſt marry every year. And it 


may be further learnt from note (A) Appendix, 


that the widows on this eſtabliſhment have not 
hitherto increaſed more ſlowly, than is conſiſtent 
with their actually increaſing to 400: Nor indeed, 


are certainly, one with another, younger than avi,; and 


likewiſe, very probably, more long-lived at equal ages; and as 
alſo, in the preſent caſe, but one marries of the 72venty left an- 
nually ; it follows, with demonſtrative evidence, that if the an- 
nuitants on this eſtabliſhment ſhould not increaſe to 400, the 
reaſon muſt be, that the decreaſe in the probabilities of life, in- 
ſtead of continuing always uniform, is ſid in the firſt ſtages of 
mature life, and accelerated afterwards, to a degree of which 
there is no example in any Tables. This, poſſibly, may be in- 
deed the caſe; and, whether itis ſo or not, the conduQors of 
this ſcheme may eaſily determine, by keeping an account ef the 
ages at which all the miniſters and profeſſors enter upon their 
offices and die; and alſo of the ages of their wives when they 
marry and die. From ſuch an account kept for a courſe of years, 
Tables of Obſervation, adapted to the beſt ſort of lives of both 
ſexes, might be formed, which would contribute much to the 
improvement of this part of knowledge. | 

I have ſaid nothing above, of the advantage which this eſta- 
bliſhment derives from the marriages among widows. This ad- 
vantage, it has appeared, were it enjoyed without abatement, 
| would not be conſiderable ; but it is in ſome meaſure given up by 
the order which makes a part of this eſtabliſhment, that ſuch 
children of an annuitant as are under 16, ſhall be entitled, if 
the marries, to as much as ſhall happen to be then unpaid of ten 
years purchaſe of her annuity. The ſame proviſion 1s made for 
the children of annuitants that die. There are other burdens on 
this eſtabliſhment, and it has alſo advantages of which I have 
taken no notice; but, as far 3s I am acquainted with them, they 


are of no particular conſequence, and they alſo nearly balance 
one another. | 


(5) See the Calculations, with their Principles and Data, &c. 
Introduction. | 0 
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(as the probabilities of life in this caſe are higher 
than thoſe given by Dr. Halley's Table) ſhould I 
much doubt of their increaſing to more than this 
number, were it not that 364 has been given as 
the number found upon enquiry. With reſpect 
to this, however, it ought to be mentioned, that 
another account had been taken which made the 
number of widows only 32 1. As, therefore, a more 
careful enquiry diſcovered 43 new widows; per- 
haps, an enquiry yet more careful would have 
made yet further diſcoveries. In taking ſuch ac- 
counts, none can well be added; but in the ſtrict- 
eft ſearch it can hardly be poſſible to avoid omit- 
ting fome. _ | 

The reſult of the laſt enquiry, in particular, is 
faid to have been; not that it was found that there 
were no more than 364 widows, but that they did 
exceed this number. (a) However, let 364 be the 
true number living in 1748. Before that time, 
there had probably been more marriages among 
them, than there have been fince ; and this may 
have rendered their number leſs than it would o- 
therwiſe have been, and leſs than it will be here- 
after ; For it ſeems to me, that this eſtabliſhment, 
at the ſame time that it encourages marriage a- 
mong the miniſters, has a tendency to check it a- 
mong their widows, by making the conſequence 
of marrying to be the loſs of their annuities. 

J hope the venerable miniſters and profeſſors 
concerned in theſe remarks, and at preſent fo 
eminent 1n all the departments of ſcience, wilt 
excuſe what has been now ſaid. It may, per- 
haps, be of ſervice, if not to them, yet at leaſt 
to ſome in this part of the united kingdoms, 
by ſhewing them, that this eſtabliſhment has been 
copied in it much too raſhly ; and that, however 


(a) See Calculations with their principles, Kc. p. 35. 
| ſucceſsful 
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ſucceſsful in may it the end prove, it is yet too 
ſoon to make it a model and an authority for ſimi- 
lar eſtabliſhments. w_ | 
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Widows, | 4 


Nſtitutions for providing widows with annuities 
\ would, without doubt, be extremely uſeful, 
could ſuch be contrived as would be durable, and 
at the ſame time ea/y and encouraging. The na- 
tures of things do not admit of this in the degree 
that is commonly imagined. The calculations 
and rules in the preceding chapter, will enable any 
one to determine in all caſes to what reverſionary 
annuities any given payments entitle, according to 
any given valuation of lives, or rate of intereſt. 
From Queſt. VII and VIII, in particular, it may 
be inferred that (intereſt being at 4 per cent. and 
the probabilities of life as in Mr. De Moivre's 
hypotheſis, or the Breſlaw, Norwich, and Norab- 
ampton Tables) for an annual payment beginning 
immediately of four guineas during marriage; 
and alſo for a guinea and a half in hand, on ac- 
count of each year that the age of the huſband 
exceeds the age of the wife, every married man, 
under 40, might be entitled to an annuity for his 
widow, during life, of 51. if he lives a year, rol. 
if he lives three years, and 20/. if he lives ſeven 
years. Money can ſcarcely now in this kingdom 
be improved at ſo high a rate as 4 per cent. But, 
perhaps, it might be reaſonably expected, that an 
advantage, ſufficient to compenſate this diſad- 
vantage, would be derived, from changing the an- 
nuities I have mentioned into annuities during wi- 


dowhood. 
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dowhood. One may, at leaſt, venture to pro- 
nounce, that nothing much worſe could befal a 
ſociety that went on this plan, than the neceſſity 
of ſome time or other adding half a guinea to the 
annual payments, 2 | 
If ſuch a ſociety chuſes, that thoſe who ſhall 
happen to continue members the longeſt time, 
ſhall be entitled to ſtill greater annuities, ſix guineas, 
additional to all the other payments at admiſſion, 
would be the full payment for an annuity of 25. 
and twelve guineas for an annuity of gol. if a mem- 
ber ſhould live 15 years. TY 
All batchelors and widowers might be encourag- 
ed to join ſuch a ſociety, by admitting them on 
the following terms. Four guineas to be paid 
on admiſſion, and three guineas every year after- 
wards, during celibacy ; and, on marriage, the - 
fame payments with thoſe made by perſons ad- 
mitted after marriage; in conſideration of which, 
11. per annum, for every ſingle payment before 
marriage, might be added to the annuities, to 
which ſuch members would have been otherwiſe 
entitled. | | 
For example. If they have been members four 
years, or made five payments before marriage, in- 
Read of being entitled to life-annuities for their 
widows of only 5/. 10/. 20. 251. and gol. on the 
conditions I have ſpecified, they might be entitled 
to annuities of 10/. 15. 251. gol. and 351. Or, if 
they have been members nine years, and made ten- 
payments, they might, inſtead of the ſame annui- 
ties, be entitled to annuities of 151. 20), 3ol. 251, 
and 4ol. — In this caſe, the contributions of ſuch | 
members as ſhould happen to deſert, or die in ce- 
libacy, would be ſo much profit to the ſociety, 
tending to give it more ſtrength and ſecurity, © | 
| | This 
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This is one of the beſt ſchemes that I am able to 
think of, or would chuſe to recommend. There 
are, however, others no leſs ſafe and encouraging 


which ſome may prefer, and which therefore, I 
will juſt propoſe, I 


Let the probabilities of life be the ſame with 
thoſe in the Tables juſt mentioned. Let money 
be ſuppoſed to be improved at no higher intereſt 
than 3 per cent. Let the reverſionary annuities 
promiſed to widows be 10/. for life, if a member 
lives five years after admiſſion, and 151. more, or 
251. in all, if he lives eleven years. The proper 
payments-for ſuch an expectation, from a marned 
man not exceeding 5o years of age, will, in the 
neareſt and moſt convenient round ſums, be four 
guineas in annual payments beginning immediately, 
and two guineas in hand for every year that his 
age exceeds his wife's, not admitting any greater 
exceſs than 15 years: Or, if the whole value is 
given in one preſent payment, 4.01. added to a guinea, 
or every year that his age falls ſhort of 30, beſides 
the payment juſt mentioned on account of diſpa- 
rity of age. —— For example. Four guineas in 
annual payments, beſides 10 or 20 guineas in hand, 
according as the age of the huſband exceeds the 
wife's 5 or 10 years. Or, if the whole value of 
the expectation is given in one payment, 10 gui- 
neas added to gol. (that is 5ol. 10s.) from a man 
whoſe age is 40; and, in like manner, 20 gui- 
neas added to 40l. (thut is 611.) from a man whoſe 
age is 30; beſides the payment juſt mentioned on 
account of diſparity of age. | 

If money is improved at 4 per cent. or, on ac- 
count of any advantages attending a ſcheme, may 
be juſtly conſidered as ſo improved, the full pay- 
ments for the expectation I have mentioned wil 

. 
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be about one eighth (or half a guinea) leſs in the 
annual payments during marriage; and a quarter leſs 
in all the other payments. That is: A married 
man, at or under 530, would, beſides 3 guineas and 
half io annual payments during marriage, be bound 
to add — and a half for every year he is older 
than his wife: Or, if he chuſes to 5 the value of 
his expectation in one payment; beſides the com- 
mon contribution of gol. and a guinea and half for 
every year his age exceeds his wife's ; he would 
be bound to pay three quarters of a guinea, for 
every year he is leſs than 5o years of age; that is, 
531. 125. 6d. in all, ſuppoſing him 40 years of 
age, and 10 years older than his wife. — All theſe 
payments doubled would entitle to double an- 
nuities. 
There is one particular advantage which ſocieties 
formed on a plan of this kind would enjoy (a). — 
Perſons who know themſelves ſubject to diſorders, 
which are hkely to render them ſhort-lived, will 
have no great temptations to endeavour to gain ad- 
miſſion into ſuch ſocieties ; and, if admitted, the 
danger from them will be leſs than on any other 
plan. Were it not for this danger, one might re- 
commend the following plan, as one of the moſt 
inviting, 


In the plans hitherto mentioned it is implied, 
that, if either a member or his wife dies within 
any of the periods ſpecified, the additional annui- 
ties, that would otherwiſe have become due, will 
be loſt. But it would be much more agreeable to 
a purchaſer, that they ſhould be made certain to 
his wife, provided ſhe lives to the end of theſe. 
periods, tho” in the mean time his own | fe ſhould - 


(a) See another advantage mentioned under Queſt. VIII. 
way 
fail, 
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fail. The value of ſuch annuities may be com- 
puted by the rule in Queſt. IX. 5 
« Suppole, for inſtance, the /cheme to be that 
« a wife ſhall be entitled certainly to a life-annuity 
&« of 20). the firſt payment of which ſhall be made 
&« at the end of 12 years, provided ſhe ſhould be 
e then alive, and her huſband dead; or at the 
“ end of any year beyond this term in which ſhe 
* may happen to be left a widow.” Suppoſe it 
alſo ſtipulated, “that ſhe ſhall be entitled to 10l. 
*« more, or zol. in all, on the ſame terms, pro- 
„ vided ſhe thould live 16 years. The value 
of ſuch an expectation (intereſt being at 3 per cent. 
and the probabilitics of life as in Mr. De Moiures 
bc will be, in the moſt convenient round 
ſums, ſuppoſing none admitted above 50 years of 
age, ſeven guineas in annual payments to be con- 
tinued during marriage, and to begin immediate- 
ly; beſides four guineas in preſent money for every 
year, as far as 15 years, that the huſband's age 
exceeds the wife's, if he is between 40 and go, and 
three guineas on the ſame account if he is under 
40: Gr. if, the whole value of the expectation is 
given in one preſent payment, 7ol. added to a gui- 
nea and half, for every year that the huſband's 
age falls ſhort of 50, beſides the payment juſt 
mentioned on account of diſparity of age. 
If the annuities are made to be annuities during 
widowhood, and not during life, and the advantage 
ariſing from hence, is ſuppoſed equivalent to the 
difference between the improvement of money at 
4 per cent. and its real improvement; the value of 
the expectation juſt mentioned, (that is, its value 
at 4 per cent.) will be fix guineas in annual pay- 
ments; beſides three guineas in preſent money, 
for every year that the huſband's age exceeds the 
Wife's, if he is between 40 and 50; and 2 gui- 
| neas, 
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neas, if he is under 40: if the whole value of the 
expectation is given in one preſent payment, 80. 
added to 11. 5s. for every year that his age falls 
| ſhort of 50, beſides the 5 laſt mentioned 
on account of inequality of age (a). 
He that will give himſelf the trouble to calculate, 
agreeable to the directions in the Queſtions to 
which I have referred, will find that, taking all 
rticular caſes together, the rules now given come 
as near the truth as there is reaſon to deſire in an 
affair of this nature, the defe&s in ſome caſes be- 
ing nearly compenſated by the exceſſes in others. 

T have calculated here, as well as in moſt other 
places, from Mr. De Motvre's hypotheſis, becauſe 
its conformity to the three Tables which I have fo 
often mentioned, convinces me, that it gives a 
proper medium between the different values of 

town and country lives. In the country the pro- 
babilities in life are much higher ; but in London, 
and probably in all great towns and ſome /maller 
ones, they are much lower. | 


' (a) Suppoſing 16 years the only term, the annuity 20/. and 
intereſt at 4 per cent. the proper payments will be nearly, in the 
caſe of equal ages and fingie payments, 46/{.—4ol.—291). as the 
age of man is 30, 40, or 50. Or, in annual payments, 7.3.80. 
— 1 366—1.3.13. 8 the woman's age 10 years leſs 
than the man's, the ſame values will be, in fngle payments, 
1.58.92.—1.56.56.—1.53.66.—In annual payments 44.63.—/.5. 
4.5. 41.—lt appears, therefore, that a ſociety, ſuppoſing money 
improved at the rate of 4 per cent. might entitle all married men 
indiſcriminately, who are under 50 years of age, to ſuch an ex- 
| peRtation as this for their wives, for either 60/. in one payment, 
or five guineas in annual payments. — But equity requires, that 
different payments ſhould be made, according to the different 
comparative ages of men and their wives; and Tables might be 
formed for ſhewing, at one view, what theſe different payments 
ought to be in all caſes. If ſuch Tables are wanting, recourſe 
mult be had to ſome ſuch eaſy rules as thoſe I have ſtated above. 


= 
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It is proper to add, that, according to the values 
of lives and ſurvivorſhips deduced both from the 
London and Dr. Halley's Table, and taking in- 
_ tereſt as low as 3 per cent. all women whoſe huſ- 
bands are under 50 years of age, might be enti- 
tled to an annuity of 240. during life (the firſt pay- 
ment to be made at the end of the year in which 
they ſhall be left widows) for the ſum of 100 J. 
ſuppoſing 3/. additional given on account of e | 
year that they are younger than their huſbands.— 

At 4. per cent. an annuity of gol. might be granted 
on the ſame terms. | 6 

In the year 1690, the company of Mercers, in 
London, adopted ſuch a ſcheme as that laſt men- 
tioned. For 100/. in one preſent payment, they 


entitled every ſubſcriber to a /ife-annuity for his 


widow of 30/1; and this, at that time, (when money 
bore 8 per cent. intereſt) was conſiderably leſs than 
the value of the money advanced, ſuppoſing men 
and their wives of equal ages. As the intereſt of 
money ſunk, they ſunk alſo the annuity, firſt to 
231. and then to 20). and 15], But at laſt, after 
carrying on the ſcheme for above 50 years, finding 
the burden of the annuitants too heavy, and likely 
to go on increaſing, they were obliged to drop the 
ſcheme and to ſtop payment. In a little time, 
however, by a parliamentary aid of goool. per 
ann. which they are now enjoying, they were re- 
ſtored to a capacity of making good all their en- 
gagements, and of paying their arrears —— Their 
failure, is, indeed; much to be lamented; for in 
conſequence of it, the publick has loſt the benefit 
of an inſtitution, that for many years promiſed the 
happieſt effects, by encouraging marriage, and 
affording -relief to indigence. * 

the intereſt of money; their admitting purchaſers 
at too advanced ages; and, particularly, their 
PE > „ e 


he rapid fall of 
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paying no regard to the difference of age between 
huſbands and their wives, muſt have contributed 
much to hurt them. Some of the principal cauſes, 

therefore, which have rendered them unſucceſsful. 
may be now avoided ; and for this reaſon I ſhould 
be glad to ſee ſome ſimilar ſcheme, providing, as 
this did, annuities for fe, and not for widow- 
Hood, undertaken. If well planned it would, I 

think, be a proper object of parliamentary encou- 
ragement. 5 DTD S 
It muſt, however, be remembered, that the iſ- 
ſue of the beſt ſchemes of this kind muſt be in ſome 
degree uncertain. For want of proper obſervati- 
ons, it is not poſſible to determine what allowances 
ought to be made on account of the higher proba- 
bilities'of life among females than males. No pru- 
dence can prevent all lofſes in the improvement of 
money; nor can any care guard againſt the incon- 
veniencies to ſuch ſchemes, which muſt ariſe from 
thoſe perſons being moſt ready to fly to them who, 
by reaſon of concealed diforders, fee! themſelves 

moſt likely to want the benefit of them. 2 
The ſocieties, therefore, on which I have re- 
marked in the firſt ſection of this chapter, would 
have reaſon to take warning from what has hap- 
pened to the Mercer's Company, were the ſchemes 
on which they are formed perfectly unexception- 
able. But I have demonſtrated that theſe ſchemes 
are very defective; and that the longer they are 
carried on, the more miſchief they muſt produce. 
'Tis vain (as appears from Queſt. II.) to form 
ſuch eſtabliſhments with the expectation of ſeeing 
their fate determined ſoon by experience. If not 
more extravagant than any ignorance can well 
make them, they will go on proſperouſly for 20 
or 30 years; and, if at all tolerable, they mi 
ſupport themſelves for 30 or 60 years; and at 
. | laſt 
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laſt end in diſtreſs and ruin. No experiments, 
therefore, of this ſort ſhould be tried haſtily. An 
unſucceſsful experiment muſt be productive of 
very pernicious effects. All inadequate ſchemes lay 
the foundation of preſent relief on future calamity, 


and afford aſſiſtance to a few by diſappointing and 


oppreſſing multitudes = | 
As the perſohs who conduct theſe ſchemes can 
mean nothing but the advantage of the public, 
they ought to liſten to theſe obſervations. / At 
reſent their plans are capable of being reformed, 


t they cannot continue ſo always; for the grea- 


ter number of exorbitant payments they now make 
to annuitants, the more they conſume the property 
of future annuitants, and the leſs practicable a re. 


treat is rendered to a rational and equitable and 


permanent plan (a). They ſhould, therefore, 


immediately (b) either reduce their ſchemes, or 


change them into one of thoſe which I have pro- 


poſed, But, I am afraid, this is not to be ex- 
pected. The negle& with which they have re- 


ceived ſome remonſtrances that have been already 
made to them, gives reaſon to fear, that what has 
been now ſaid will be in vain ; and that thoſe who 


are to come after them, muſt be left to rue the 


conſequences of their miſtakes. 


(a) See p. 65, 66. Se. I. 


(b) Thus; was the London Annuity Society to make their 


loweſt annuity 10/7. the next 20/. and the higheſt 30%. they would 
probably be ſafe. But, after proceeding on their - preſent plan 


ſome years longer, ſuch a reduction would by no means be ſuf- 


ficient. 
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Of Schemes for — Annuities for Old Age. 


General diſpobtion has lately ſhewn itſelf, 
A: to encourage ſchemes for granting annuities | 

perſons in the latter ſtages of life ; and this has 
| 3 the 6th Queſtion in the former Chapter; 
and, as a further and more particular direction 
in caſes of this kind, I have thought it * 
here to give the following Table. 


Values 


Annuities for Old Age. * 


Values 1. per Value in one! | Values el | 
- ann. for life, af- preſent payment, | [payments, i | 
ter 50, to per- inte roſt 4 per Intereſt 5, to begin at;Intereſt | 
ſons whoſe ages cent. z per cent. [the end of ayear, 3 per ct. 1 
are | I I | [intereſt 4 per ct. | N 
10 1.235 2.015 || 0789 |.113 9 
25 + -kabns 2.444 || .106 146 [| 
20 42028 2.989 .146 193 i 
25 | 2.594 | 3-044 +203 .259 . 
30 3-369 4.508297 366 1 

35 4-446 | 5-667 || .466 555 5 
40 5.953 | 7-232 || -822 950 1 
Values of the Tr | bend H 
fame annuity 72 
after 55,to = | 1 
„0 31% %% er | 
1 2.722 3.632 241 297 # 
40 3-732 | 4.708 [ .394 464 |” 

45 5.088 6.115 703 803 1 
C * | 
ſame = . | 5 | 1 
after 60, to a a a 
| | | + | +} 
35 | 1.667 0 44 168 A 
40 {| 2.234. | | 2.923 20% | .245 1 
45 3.043 | 3.811. || 327 384 A 
50 | 4.255 | 5.061 | boo | byg | 


The numbers in the 2d and 3d columns of this 
Table, multiplied by any annuity, will give the 
value of that annuity in a fing/e payment, to be 
enjoyed for life, by the ages correſponding to thoſe 

numbers in the firſt column, after the age men- 
tioned at the head of that column. And in the 
ſame manner; the numbers in the 4th and 5th 
| | n columns 
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joyed for life, after 50, 


trance-money, be ſufficient to entitle him to a life- 


columns will give the value in annual payments.— 
Thus: The value of 441. per annum, to be en- 
2 a perſon now zo, (in- 
tereſt at 4 per cent.) is 5.95, multiplied by 44, or 
1.261.9, in a fingle payment; and .822, multipli- 
ed by44, or 3616, in annual payments till 
50, the firſt payment to be made at the end of 
a year. | 


In order to find the ſame values, partly in an- 
nual payments, and partly in any given entrance or 
admiſſion- money; ſay ; As the value of the given 
* annuity in a fingle payment, (found in the way 
juſt mentioned) is to the given entrance-money ; 
* fo is its value in annual payments, to a fourth 
proportional; which, ſubtracted from the value 
in annual payments, the remainder will be the 
* annual payment due, over and above the given 


* entrance-money.” 
| EXAMPLE. 


Suppoſe a perſon now 40, to be willing to pay 
2001. entrance-money, befides ſuch an annual pay- 
ment for 10 years as ſhall, together with his en- 


annuity of 447. after 50. What ought the annual _ 
payment fo be ? | | Se 


ANSWER. 


L. 8.55.—For, 1.261.9, is to 209). as 1.36.16, 
to /.27.61 ; which ſubtracted from 7.36.16, the re- 
mainder is /.8.55. 


This Table has been calculated from the proba- 
bilities and values of lives in Tables III. and VI. 
The probabilities of life among the inhabitants of 
London, are (as I have often had occaſion to ob- 

| - (erve) 
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ſerve) much lower than among the generality of 
mankind ; and the values in the preceding Table 

had they been given agreeably to the London Ob- 
ſervations, would have been leſs. But, certainly, 
an office or ſociety, that means to be a permanent 
advantage to the publick, ought always to take 
higher rather than lower values, for the ſake of 
rendering itſelf more ſecure, and gaining ſome 
profits to balance /ofſes and expences. 


There have lately been eſtabliſhed in London, 
ſeveral ſocieties for granting ſuch annuities as thoſe 
now mentioned ; and he that will compare their 
true values, as they may be learnt from the prece- 
ding Table, with the terms of admiſſion into theſe 
ſocieties, as given in their printed Abſtracis and Ta- 
bles, muſt be ſurpriſed and ſhocked. They are 
all impoſitions on the. public, proceeding from ig- 
norance, and encouraged by credulity and folly. 

It has been ſhewn, that the proper payment, 
(allowing compound intereſt at 4 per cent.) for. an 
annuity of 440. to be enjoyed by a perſon now 40, 
for what may happen to remain of his liſe after 
80, is 2001, in admiſſion-money ; beſides 1.8.55, or 
8/. 115. in annual payments, till he attains to go, 
the firſt of theſe payments to be made at the end of 
a year.—The conditions of obtaining this annuity, 
according to the Tables of the Laudable Society of 
Annuitants for the benefit of age, are 761. 11s. in 
annual payments —According to the Tables of the 
ſociety of London Annuitants for the benefit of age, 
the conditions of obtaining the fame annuity are 

. gol. in admiſſion-money, and 10l. in annual pay- 
ments. The Equitable Society of Annuitants 
requires for the ſame annuity 387. 10s. in admiſſion- 
money, and 121. in annual payments. The true 
value is, over and above the admiſſion-money juſt 

mentioned, 
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mentioned, an annual payment of gol. 175. (inte- 
reſt reckoned at 4 per cent.) or an annual payment 
of 26/. 155. (intereſt reckoned at 3 per cent.)— 
The London Union Society for the comfortable ſup- 
port of aged members, promiſes an annuity of no 
leſs than 5o guineas for life, after go, to a perſon 


no 40 for 40l. 10s, in admiſſion- money, and 77. 


in annual payments. 

The Amicable Society of Annurtants for the benefit 
of age, promiſes an annuity of 261. per annum, 
for life, to a perſon now 40, after attaining to 50, 
for 281. 16s. in admiſſion-money, and 61. in annual 

nts. The true value of this annuity is 
28/. 16s. in admiſſion-money, and 171. 8s, in annual. 
payments, (intereſt ſuppoſed at 4 per cent.); or the 
ſame ſum in admiſſion- money, and 20/. 18s. in an- 
wual payments, intereſt ſuppoſed at 3 per cent. 

The Provident Society for the benefit of age, pro- 
miſes an annuity of 25/. to a perſon now 40, after 
attaining to 50, for 34 guineas in admiſſion- money, 
and eight guineas in annual payments. The true 
value is, 34 guineas in admiſſion-money, and 1 51. 125. 
in annual payments, intereſt at 4 per cent.; or, 
the fame ſum in admiſſion- money, and 191. in annual 


payments, intereſt being at 3 per cent. (a). 
But I will not tire the reader, by going, in this 


manner, thro* the ſchemes of all theſe ſocieties. 
The contrivers of them, it is certain, can know 
nothing of the principles on which the rule in 


Queft. VI. and the demonſtration of it in the Ap- 


pendix is founded; and, therefore, if unwilling to 
be guided by the authority of mathematicians, it 
may not be poſſible to convince them of their miſ- 


(a) The account here given of the terms on which a perſon 
whoſe ape is 40, is admitted into theſe ſocieties, I have taken 
from th. ir printed Tables as they ſtood at the end of the year 
1770.—In the younger ages the dehciencies are greater. 
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takes. I will, however, offer to them the follow- 
ing demonſtration, which will be underſtood, with- 
out difficulty, by every one who knows how to 
compute (a) the increaſe of money at compound 
intereſt. 5 
The value of a life at 50, (intereſt being at 4 
per cent.) is 115 years purchaſe by Table VI. 
For an annuity, therefore, of 44. per annum for 
life, to be enjoyed by a perſon at this age, 4981. 
ought to be given. Two in three of a number of 
perſons at the age of 32 will, (by Tables III, IV, 
and V,) live to 50; and therefore, in order to be 
able to pay an annuity to them of 440 for life, 
after 50, the money now advanced by every three, 
| ought to be ſuch as will, in conſequence of being laid 
up to be improved, increaſe in 18 years to double 
4981. or to 996/.—From the preceding Table ir 
may be learnt, that the money which ought to be 
advanced by every ſingle perſon is 165/. or by three 
perſons 4957. and this, in 18 years, will double it- 
ſelf, or increaſe to juſt the ſum that will then be the 
value of the annuities to be paid. But the money 
required in this caſe by the Laudable Society, is 
14). 11s. gd. from each member at admiſſion, be- 
ſides an annual payment of 4/. The admiſſion- 
money, therefore, of 2 members, being 291. 25. 6d. 
may be increaſed to twice this ſum, or to 58“. 7s. 
An annual payment of A. for 18 years will, if 
perfectly improved at 4 per cent. compound inte- 
reſt, increaſe to 102/; and two ſuch annual pay- 
ments will increaſe to 204. | 
The whole pay, therefore, of two members 
will produce at the end of 18 years 2621. 7.— A 
third part, I have ſaid, will die without attaining 
to 50, and theſe will live one with another 9 years. 


(a) The eafieſt method of doing this, is taught in the rules 
annexed to the Tables in the Areexpix. | 1 
. 
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An annuity of 4/. for this time, wil] produce a 
capital of 42/. 6s; and this capital improved for 
nine years more will increaſe to 60/. The whole 
profit, therefore, from the member who will die, 
is, his admiſſion- money doubled and added to 60/. 
or 891. 3s. 6d. And this ſum added to 2621. 75. 
makes 3517. 10s. 6d. the whole money with which 
the ſociety can be provided, at the end of 18 years, 
to bear the expence of tuo life-annuities, worth 


together g96/. 

By a ſimilar computation it may be found, that 
the improvement of money at only 3 per cent. will 
fink the former ſum to 3241. at the ſame time that 
the value of the annuities will be raiſed to 1100). 

The deficiencies in the ſchemes of all the other 
ſocieties, except the Provident Society, are no leſs 
conſiderable (a). What confuſion then muſt they 

. | produce 


(a) Some of theſe ſocieties tell us, that the payments on ad- 
miſſion fhall increaſe, as the number of members increaſes ; and 
they have practiſed on this rule juſt as if the value of an annuity 
was nothing determinate in itſelf, but depended on the number 
of perſons who have been purchaſers. But the true deſign may 

perhaps be, to quicken the publick in their 2 | 
Should any of theſe ſocieties, ſenſible of their miſtakes, re- 
reſolve to reform themſelves, they ought to confider, that this 
cannot be done by only obliging future members to pay the juſt 
values of the annuities promiſed them. All the preſent members 
muſt likewiſe, beſides raiſing their payments, make compenſation 
for what they have hitherto paid too little ; and this compenſa- 
tion is to be calculated in the following manner. Find the 
© whole amount to the preſent time of the payments which have 
been made. Subtract this from the whole amount of the pay- 
« ments which Hou, have been made; and the remainder will be 
« the compenſation required.“ 5 

ExameLe. In the Laudable Society of Annuitants, the condi- 
tion of a title to 440. per annum for life, after go, to a perſon at 
the age of 40, was, 4 years ago, 341. 17s. in admiſſion-money, 
beſides an annual payment of 60. 1 45. 'till he attained to 50.— 
The admiſſion-money will, (reckoning compound intereſt at 3 per 

5 i cent.) 
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produce ſome time or other? How barbarous is it 
thus to draw money from the public by promiſes 
of advantages that cannot be obtained ? Have we 
not already ſuffered too much by bubbles? And, if 
nothing elſe can check the frenzy that encourages 
them, ought not the legiſlature to interpoſe its au- 
thority ? | | 


Il do not, however, mean to condemn all inſti- 
tutions of this kind. They may be very uſeful, if 
the full values are taken, and proper care is uſed 
in the improvement of money. Intereſt, in theſe 
caſes, ought not to be reckoned higher than 3 per 
cent. and, ſuppoſing money improved at this rate, 
a perſon, for a ſingle payment of 5ol. before he 
is 40, might be entitled to a life-annuity of 10 
guineas after 55; or, if he chuſes it, to a life- 


cent.) amount in four years to 39/. 45: and the annual payment 
to 28/. The whole amount, therefore, of the payments of a 
member admitted 4 years ago, is 67/1. 45.—But the value of the 
annuity was 371. 4. in annual payments, beſides 34/. 175. in ad- 
miſſion- money; and theſe payments, during the 4 years, would 
have amounted to 195/. The difference, therefore, between 
theſe two amounts, or 127/. 16s. is the compenſation which ſuch 
member ought to pay ; and if ke continues a member without pay- 
ing it, (beſides raiſing his annual contribution to 37/. 4s.) he 
muſt either loſe his annuity, or owe it to injuſtice. - 
I have taken intereſt here at 3 per cent. becauſe I think theſe 
| ſocieties cannot reatonably depend on always improving the mo- 
ney they receive at a higher rate. | 
Since I writ the above, I have found, that the admiſſion- 
money required by this ſociety has lately received another ad- 
vance. At the age of 4o, in particular, it is advanced to 
108/. 75.—when they have further either advanced the admiſſion- 
money to double this ſum, or tripled the annual payments, they 
will be almoſt right with reſpect to this particular age, provided 
the In, juſt mentioned, has been paid. _ 
Theſe ſocieties, tho” their plans are ſo inſufficient, may, after 
beginning their payments to annuitants, continue them 15, or, 
perhaps, 20 years; but it will be by robbing all the younger 
members. „ 
| annuity 
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annuity of 171. afier 60. But if he pays the ſame 
| ſum before he is 34, he might be entitled to a life- 
annuity of 147. after 55, or 221. after 60. 251. 
might purchaſe for him theſe annuities ; and 100/. 
double. | HR: 
A A ſociety or office that would go on this plan, 

might do great ſervice, Perſons in the lower ſta- 
tions of life might be brought to a habit of induſ- 
try, in the beginning of life, by ſtriving to get 25/. 
or gol. before-hand in order to purchaſe ſuch an- 
nuities, and thus to make proviſions for themſelves 
in the more advanced part of life, when they will 
be incapable of labour. | | 

There are now eſtabliſhed in Holland ſome inſti- 
tutions of this kind. —— Any poor perſons there, I 
am informed, who can, before they attain to a 
particular age, lay up gol. may make uſe of it in 

buying for themſelves a right to be admitted, 
when 50, or at any time afterwards, to houſes pre- 
pared on purpoſe, for providing them with all the 
conveniencies of lodging and board. This is an 
excellent inſtitution ; and I wiſh there was ſome 
imitation of it in this kingdom. | 

Conſiderable profits would, in this caſe, be re- 
ceived, from the payments of ſome who would chuſe 
to delay going into ſuch houſes ; and of others who 
would grow rich enough to be above them. 

It is proper to obſerve here, that inſtitutions of 
this kind would furniſh one of the /afeft ways of 
providing for widows ——A married man might, 
by paying 100 L. before his wife attained to 40, 
entitle her, after 55, or 60, to a life annuity of 
211. or 241. Or, by paying the ſame ſum before 
ſhe attained 34, he might entitle her, after the 
ſame ages, to a life-annuity of 28“. or 441. (a); 
(.) The ſame payment before 30, would entitle to an annu- 

e | 


and 
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and in this caſe he would have a chance of ſharing 
himſelf in the benefit of the annuity. 

I have called this the /afeft way of providing for 
widows, becauſe attended with none of the dangers 
ariſing from diſproportion of age between men and 
their wives, and from the admiſſion of perſons la 
bouring under concealed diſtempers. | 


I cannot conclude this Section, without men- 
tioning the following plan of a proviſion for Old 
Age. 

1 guineas be given as entrance- money; and 
let. beſides 11. 20. Fs 40. &c. be given at the be- 
ginning of the 1ſt, 2d, 3d, 4th, &c. years, as 
the payments for theſe years reſpectively ; and let 
the laſt payment be 16/. at the beginning of the 
16 year. All theſe payments put together will, ac- 
cording to the probabilities of life in the 3d, 4th, 
and 5th Tables, (intereſt being at 4 per cent.) en- 
title a perſon, whoſe age was 40 when he began 
them, to an annuity, after 15 years, beginning 
with 157. and increaſing at the rate of 17. every 
year, till, at the end of 15 years more, or (a) 
when he has attained to yo, 1t becomes a ſtanding 
annuity of 30. for the remainder of his life. 

If the addition of three guineas is made to the 
extrance-money, for every year that any life between 
30 and 40 falls ſhort of 40, the value will be ob- 
tained nearly, of the ſame annuity to be enjoyed 
by that life, after the ſame number of years, and 
increaſing in the ſame manner, till, in 30 years, 
it becomes flationary and double. This plan is 
particularly inviting, as it makes the largeſt pay- 


(a) According to the probabilities of life in the Landon Ta- 
ble, this annuity ſhould be greater. —A Theorem for finding what 
the annuity ought to be in theſe caſes, is given in the Appendix, 
EW ments 
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ments become due, when the near approach of the 
annuity renders the encouragement to them greateſt; 
and as, likewiſe, the annuity is to increaſe conti- 
nually with age, *'till it comes to be higheſt (a), 
when life is moſt in the decline, and when there- 
fore it will be moſt uſeful. —It is further a recom- 
mendation of this plan, that leſs depends in it on 


(a) The lower part of mankind are objeQs of particular com- 
paſhon, when rendered incapable, byaccident, ſickneſs, or age, 
of earning their ſubſiſtence. This has given riſe to many very 
uſeful ſocieties among them, for granting relief to one another, 
out of little funds ſupplied by weekly contributions, A ſociety 
of this kind, formed on the following plan, would probably 
thrive, and might on ſome accounts, be more uſeful than the in- 
ſtitutions in Holland, mentioned in p. 94. | ; 

Let the ſociety, at its firſt eſtabliſhment, conſiſt of 100 per- 
fons, all between 3o and 40; and whoſe mean age may there- 
fore be reckoned 36 ; and Jet it be ſuppoſed to be always kept up 
to this number, by the admiſſion of new members, between the 
ages of 30 and 40, as old members die off. Let the contribu- 
tion of each member be four-pence per week, making from the 
whole body, an annual contribution of 85/ 19:.—Let it be fur- 
ther ſuppoſed, that ſeven of them will fall every year into diſ- 
orders, that ſhall incapacitate them for ſeven weeks. —3o/. 125 
of the annual contribution will be juſt ſufficient to enable the 10- 
ciety to grant to each of thele 125. per week, during their ill- 
neſſes. And their remaining 55/7. per annum, laid up and care- 
fully improved, at 33 per cent. will increaſe to a capital that ſhall 
be ſufficient, according to the chances of life in Tables III, IV, 
and V. to enable the ſociety to pay to every member, after at- 
taining to 67 years of age, or upon entering his 68th year, an 
annuity, beginning with 5% and increaſing at the rate of 1 /. 
every year for ſeven years, till, at the age of 75, it came to be 
a ſtanding annuity of 121. for the remainder of life. 

Were ſuch a ſociety to make its contribution ſeven-perce per 
week, an allowance of 155 might be made, on the ſame ſuppo- 
fitions, to every member during ſickneſs ; beſides the payment of 
an annuity beginning with 5/, when a member entered his 6 4th 
year, and encreaſing for 15 years, till, at 79, it became fixed for 
the remainder of life at 2o/. | | 

If the probabilities of life are lower among the labouring poot, 
than among the generality of mankind, this plan will be ſo much 
the more ſure of ſucceeding. , 
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the improvement of money than in moſt other 
plans. But l muſt reve theſe | hints to be r. 
ſued n | 
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ce : And the Society. for rute Aſſurances 
on Lives and Survivorſhips. 


HE roth Problem has bien given, with a 

[ particular view to the corporation of hp 
Amicable Society, for a perpetual Aſſurance-Officg 
on ſingle lives, kept in Serjean!'s-Inn. This ſociety 
was eſtabliſhed in 1106, and is the only one I am 
acquainted with, which has ſtood any conſiderable 
trial from time and experience. The annual pay- 
ment of each member uſed to be 61. 46. payable 
quarterly; but it has been lately reduced to 81. 
The whole annual income, hence ariſing, is equally | 
divided among the nominees, or heirs ns ſuch mem- 
bers as die every year; and this renders the .divi- 
dends amopg the nominees in different years, more 
or leſs, according to the number of members who 
have happened to die in thoſe years. But the ſo- 
ciety now engages, that the dividends ſhall not be 
leſs than 1501. to each claimant, though they may 
be more. -None are admitted whole ages are 
greater than 45, or leſs than 12 ; nor 4st there any 
difference of 3 allowed on N t of 
difference of 

This ſociety "A doubt not, been very uſeful 


to the public; and its plan is ſuch, that i 5 cannot 


well fail to continue to be ſo. It might, however, 
certainly have been much more uſeful, had it gone 
from the fiſt on a different plan. It is obvious, 
that regulating the ma among che ' nominees 
by 
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by the number of members who die every year, is 


not eguitable; becauſe. it makes the benefit which 
a member is to receive to depend, not on the value 

of his contribution, but on a contingency, that is, 
the number of members that ſhall happen to die 
the ſame year with him. This regulation muſt 


alſo have been diſadvantageous to the ſociety; as 


will appear from the following account of the na- 


rural progreſs of the affairs of ſuch a ſociety, when 


- 


eſtabliſhed on a right plan. 

Suppole a thouſand perſons, whoſe common age 
1s 36, to form themſelves into a ſociety for the 
Purpoſe of furing a particular ſum at their deaths, 
to ſuch perſons as they ſhall name, in conſideration 
of a particular annual contribution to be continued 
during their lives. Suppoſe the annual contribu- 
tion to be 51. and the e (a) to be made 
immediately... Suppoſe, likewiſe, the original num- 
ber of the ſociety to be conſtantly kept up by the 
admiſſion: of new members, at 36 years of age, in 
the room of ſuch as die, —In Queſt. X. p. 27, it 
appears, that an annual payment, beginning im- 
mediately, of 5. during a life now at the age of 


36, ſhould entitle, at the failure of ſuch a life, to 


1731. reckoning intereſt at 4 per cent. and taking 


Mr. De Moivre's valuation of lives.—A thouſand 
perſons, all 36 years of age, will die off at the 


rate of 20 every year. The diſburſements, there- 
fore, of ſuch a | 
times 1721“. or 3, 440. and its income will be 
5000“. It will, therefore, at the end of the year, 
have a ſurplus of 1560. to put to intereſt.— In 
conſequence of the yearly acceſſions to ſupply va- 


cancies, che number dying annually will be always 


(a) Such payments, it has been ſhewn, Queſt. VIII. p.22, 
are better than any half yearly or quarterly payments, and at the 
ſame time they ſave ſome trouble. | 


ociety will be, the firſt year, 20 


increaſing 
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increaſing after the firſt year, In 50 years it will 
attain to a maximum; and then, the affairs of the 
ſociety will become fationary, and the number 
dying annually will be 40, and its annual expence 
will be 6, 880. exceeding the annual contribution 
1880. But, in the mean time, by improving its 
ſurplus moneys, it will have raiſed a capital equal 


to this exceſs, and, conſequently, its affairs will be 
fixed on a firm baſis for all ſubſequent times. 


Suppoſe now, that ſuch a ſociety, at its eſta- 
bliſhment, ſhould reſolve to divide its whole yearly 


income among the nominees of deceaſed members. 


The effect of this would be, that no capital could 
be raiſed ; that the dividends payable to nominees 
would diminiſh continually, *rill, at the time that 
the greateſt number of members came to die an- 
nually, or at the end of 50 years, they would be 
reduced to half; and all claimants, after this pe- 
riod, receive too little, becauſe the firſt claimants 


had received too much (a). We. + 


At the time of the inſtitution of the Amicable 
Corporation, the intereſt of money was at 6 per 
cent. and, as they admit all between 12 and 45, 
the mean age of admiſſion cannot probably be fo 


great as 36. It appears, therefore, that had they 


avoided the error now mentioned, and gone from 
the firſt on the plan I have deſcribed ; they might 
have all along paid to each nominee 1721. beſides 
raiſing a capital much greater, in proportion to the 

number 


(a) The reverſe of this will take place, if ſuch a ſociety be- 
gins with admitting all at all ages, and afterwards changes its 
plan, and limits the age of admiſſion. In this caſe, the number 
of yearly deaths will be greateſt at firſt, and the dividends ſma[- 
left. In conſequence of altering its plan, the yearly deaths will 
lefſen gradually, and the dividends riſe ; but in time both would 
ceturn again to their original ſtate, | 
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number of members, than that I have ſpeeified ; 
by the help of the exceſs of their annual payments 
above gl. and ſome other advantages which they 
have enjoyed (a). Indeed, I cannot doubt but 
that, with theſe advantages, they might, before 
this time, have found themſelves able to pay at 
leaſt 200. to each nominee ; and at the ſame time 
_ reſtricted themſelves, as they now do, to an annual 
payment of gl. (). | RY 


I have already mentioned one inſtance in which | 


the plan of this ſociety is not equitable. Another 
inſtance of this is, their requiring the ſame pay- 
ments from all perſons under 45, without regard- 
ing the difference of their ages ; whereas, the an- 
nual payments of a perſon admitted at 45, ought 
to be double the annual payment of a perſon ad- 
mitted at 12. | 


The following facts incline me to ſuſpeQ, that this remark 
may be . to the Amicable Corporation. | = 
| Firſt n their original charter, as it is given in their printed 
abſtracts, there is no limitation of age mentioned; but 31 years 
afterwards, I find a bye-law made againſt admitting any perſon 
who ſhould be above the age of 45, or under 12,—Secondly, 
In their printed advertiſements in 1750, it is ſaid, that in 59 
years they had paid, among 3643 claimants, 378,184/. from 
whence it follows, that tho' the average of their dividends, for W 
the Jaſt 17 years, has been 1540. the ſame average, for 59 years, 
is only * | | EE 


(a) A ſurplus from a thouſand members of only fue ſhillings 
per annum, duly improved, at 4 fer cent. would, in 41 years, 
produce a capital of 25,000/. | | 

| (5) It ſhould be remembered, that all this is faid on the ſup- 
' Pokition, that proper care has been taken to keep out unhealthy 
perſons ; and that the probabilities of life among the members of 
this ſociety, are the ſame with thoſe in the 3d, 4th, and 5th 
Tables in the Appendix. | 
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Further. The plan of this ſociety is ſo narrow, 
as to confine its uſefulneſs too much. It can be 
of no ſervice to any perſon whoſe age exceeds 45. 
It is, likewiſe, far from being properly adapted to 
the circumſtances of perſons, who want to make 
aſſurances on their lives, for only ſhort terms of 
years. Thus; the true value of the aſſurance of 
150). for 10 years, on the life of 3 whoſe 
age is 30, is, by Queſt. XIV. (intereſt being at 3 
per cent.) 24. 135. in annual payments for 10 years, 
to begin at the end of the firſt year; and ſubject 
to failure when the life fails. But ſuch an aſſurance 
could not be made, in this ſociety, without an an- 
nual payment of 3. Neither is the plan of this 
ſociety at all adapted to the circumſtances of per- 
ſons, who want to make aſſurances on particular 
ſurvi vorſnips. For example. A perfon poſſeſſed 
of an eſtate, or ſalary, which muſt be loſt with 
his life, has a perſon dependent upon him, for 
whom he deſires to ſecure a ſum of money, pay- 
able at his death. But, he deſires this only as a 
roviſion againſt the danger of his dying firfl, and 
eaving a wife, or a parent, without ſupport. 
theſe circumſtances, he enters himſelf into this ſo- 
ciety; and by an annual payment of 51. entitles 
his nominee to 1507. In a few years, perhaps, his 
Nominee happens to die; and having then loſt the 
benefit he had in view, he determines to forfeit his 
former payments, and to withdraw from the ſo- 
ciety. In this way, probably, this foctety muſt 
have gained ſome advantages. But the right me- 
thod would have been, to have taken from ſuch. a 
perſon the true value of the ſum aſſured on, the 
& ſuppoſition of non-payment, provided he ſnould 
© ſurvive.” In this way he would have choſen to 
contract with the ſociety; and had he done this, 
he would have paid for the aſſurance, (ſuppoſing 
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intereſt at 3 per cent. his age 30, the age of his 

nominee 30, and the probabilities of life as in the 
3d, 4th, and 5th Tables) gl. 8s. (a) in annual 
payments, to begin immediately, and to be conti- 
nued during the joint continuance of his own life, 
and the life of his nominee. 


All theſe objections are removed by the plan of 
the Society kept in Nicholas- Lane, Lombard-Street, 
which hes "uſtly ſtiled itſelf the Society for Equita- 
ble Aſſurances on Lives and Survivorſhips. This 


Society, if due care is taken, may prove a very 


great public benefit. It was founded, in conſe- 
quence of propoſals which had been made, and 


lectures, recommending ſuch a deſign, which had 


been read by Mr. Dod/on, the author of the Ma- 
thematical Repęſitary. It aſſures any ſums or rever- 
ſionary annnities on any lives, for any number of 


years, as well as for the whole continuance of the 


lives, at rates ſettled by particular calculation; 

and in any manner that may be beſt adapted to the 
views of the perſons aſſured. That is; either by 
making the aſſured ſums payable certainly at the 
failure of any given lives; or on condition of ſur- 
vivorſhip.; and allo, either by taking the price of 
the aſſurance in one preſent payment; or in annua 
payments, during any ſingle or joint lives 
terms leſs than the whole continuance of the lives, 
In ſhort ; the plan of this lociety is ſo xterſive, 
and fo important, that I For ſatis 


(a) The value of f gol. pavable at the death of a perſon aged 
30, provided he ſurvives- another perſon of the ſame age, is, by 


=— XI. Chap. I. /.45 65 and this value divided by 1 3. 43. 
e value increaſed hy unity, of two joint lives both 30) gives 


} 3.4, or 3/. $85.—The value of the ſame reverſion, according 
to the probabilities of life in London, is 1.49 19, in one payment ; 
and 4.16,” in annual payments, during the joint lives, the firlt 
Payment to be made immediately. 
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mind, without offering to the gentlemen concerned 


in the direction of it, the following obſervations, 


hoping they will not think them i AFFURSB or im- 


wy They ſhould conſider what diſtreſs would ; 
ariſe from the failure of ſuch a ſcheme in any fu- 


ture time; and what dangers there are, which 


ought to be carefully guarded againſt in order to 


ſecure ſucceſs. I have already more than once ob- 


ſerved, that thoſe perſons will be moſt for flying 
to theſe eſtabliſhments, who have feeble conſtitu- 


tions, or are ſuhject to diſtempers, which they 
know render their lives particularl 


ficient to prevent all danger from hence. 
Again. In matters o 


The calculations only determine probabilities ; 
and e to theſe, it may be depended on, 
that events will happen on the whole. But at par- 


ticular periods, and in particular inſtances, great 
deviations will often happen; and theſe deviations, 


at the commencement of a ſcheme, muſt prove 
either very favourable, or very unfavourable. 
But further. The calculations ſuppoſe, that all 


the monies received are put out immediately to ac- 
cumulate at compound intereſt. They make no 
allowance for loſſes, or for any of the expences at- 


tending management. On theſe accounts, the pay- 
ments to a ſociety of this kind, ought to be more 
than the calculations will warrant. The intereſt of 
money ought to be reckoned low ; and ſuch Ta- 
bles of Obſervations uſed as give the higheſt values. 


Mr. Dod/on, I find, has paid due attention to all 
this, by reckoning intereſt, in his calculations for 
| this ſociety, at 3 per cent. and taking the [loweſt 


I 4 of 


y precarious ; 
and it is to be feared, that no caution will be ſuf- 


chance, it is impoſſible 
to ſay, that an unfavourable run of events will not 
come, which may hurt the beſt contrived ſcheme. 
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of all the known probabilities of life; or tHoſe de- 
duced from the London bills of mortality (a). There 
is, beſides, a liberty provided: of making a call on 
all the members, in caſe of any particular emer- 
gency. It is, therefore, highly probable, that this 
ſociety (provided too much money is not ſpent in 
management) muſt be ſecure. The laſt expedi- 
ent, however, would be a very diſagreeable one, 
ſhould there be ever any occaſion for having re- 
courſe to it ; and, in order to guard ſtill more ef- 
fectually againſt danger, it would not, I think, be 
amiſs to charge a profit of 3 or 4 per cent. on all 
the payments. Should the conſequence of this 
prove, that in ſome future period the ſociety ſhall 
find itſelf poſſeſſed of too large a capital, the harm 
will be trifling, and future members will reap the 
advantage. Fur this leads me to repeat an obſer- 
vation of particular conſequence. | 
As this ſociety is guided in every inſtance, by 
ſtrict calculation, it is not to be expected that it 
can meet with any difficulties for many years ; be- 
cauſe, not *till the end of many years after it has 
acquired its maximum of members, will the maxi- 
mum of yearly claimants and annuitants come upon 
it? Should it, therefore, through inattention to 
this remark, and the encouragement ariſing from 
the poſſeſſion of a large ſurplus, be led to check or 


(a) It ought, however, to be remembered here, that in ſel- 
ling life-annuities to commence either immediately, or after given 
terms; and alſo in ſome other caſes, the values come out 4% in 
conſequence of hwer probabilities of life. Would it, in ſuch 
inſtances, be taking an unfair advantage, to eſtimate the values 
by the 3d. 4th, or 5th Table in the Appendix, rather than the 
London Table? — Thus; was the ſociety to ſell '20/. per annum, 
for life, to a perſon now 30, after attaining to 50, the values, 
according to Dr. Halley's Table; would, reckoning intereſt at 3. 
per cent. be gol. in a ſingle payment; but, according to the 

London Table, the value would: be only 70. 


P 


* 
* 
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"OR the increaſe af its ſtock by enlarging its divi- 
dends too foon, the conſequences might prove per- 
nicious. 

Again. I would obſerve, that it is of great im- 
portance to the ſafety of ſuch a ſociety, that its 
affairs ſhould be under the inſpection af able ma- 
thematicians. Melancholy experience ſhews, that 
none but mathematicians: are qualified for forming 
and conducting ſchemes of this kind. In ſhorr , 
dangerous miſtakes may ſometimes be committed, 
if the affairs of ſuch a ſociety are not mana ged 
frugally, carefully and prudently. One inſtance 
of this J cannot avoid mentioning. 

A perfon, who deſires to aſſure a particular ſum, 

ta be paid at the failure of his life, on condition 
of the ſurvivorſhip of another life, may chuſe to 
pay the value in annual contributions during the 
continuance of his own fingle life, rather than du- 
ring the continuance of the joint lives, becauſe the 
annual' contributions; in this caſe, ought to be 
much leſs. But a ſociety that would practiſe ſuch 
a method of aſſurance would hurt itſelf; for, as 
ſoon as the life, on whoſe ſurvivorſhip the aſſurance 
depends, is extinct, the perſon aſſured, if then 
living, would have no longer any benefit in view; 
and, therefore, would make his payments with re- 
luctance, and, in time, perhaps, entirely withdraw 
them; the conſequence of which would be, that 
the ſociety would ſuffer a loſs by being deprived 
of the juſt value of the expectation it had granted. 
The plan of a ſociety ought always to be ſuch, as 
that the loffes ariſing from diſcontinuance of pay- 
ment, ſhould fall on the purchaſer, and never on 
the ſocie | 
I muſt not forget to add, that it is neceſſary, 
that ſuch a ſociety ſhould be furniſhed with as Com. 
plete a ſet of Tables as — This will render 
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te buſineſs of the ſociety much, more eaſy, and 
alſo much more capable of being conducted by 
| perſons unſkilled in mathematics. It will alſo con- 
tribute much to its /a/ety. For in all caſes to 
which Tables can be extended, there would be no 
occaſion for employing any calculators; and, con- 
ſequently, a danger would be prevented, to which, 
tho' it is not now, it may hereafter be expoſed ; I 
mean the danger of happening to truſt ynſkilful, or 
careleſs calculators. Mr. Dad ſon, I find, has fur- 
_ - Hiſhed this ſociety with ſome important Tables 
and his ſkill was ſuch, that there is no reaſon to 
doubt, but they may be depended on. They have 
alſo others which, I believe, are ſafe and accurate. 
But there are ſome ſtill wanting which ſhould be 

ſupplied ; and all ſhould be ſubjected to the exa- 
mination of the beſt judges, and afterwards pub. 
liſhed; together with a minute account of the 
principles aſſumed, and the method taken in 
compoſing them. Such a publication would be a 
valuable addition to this part of ſcience; and it 
would be alſo the means of increaſing and eſtabliſh. 
ing the credit of the ſociety. | 

In Queſtions 4th, 6th, 1ath, 11th, 14th, 15th, 
and 16th, I have, with a particular view to this ſo- 
ciety, given rules, by which may be formed every 
Table it can want, for ſhewing the values of aſſu- 
rances on the whole duration, or any terms, of any 
one or tuo lives, in all poſſible caſes ; and nothing 
but care and attention can be neceſſary to enable 
any good arithmetician to calculate from them. 
Perhaps, this may be as much buſineſs as any one 
ſociety ſhould undertake. Rules, however, for 
finding the values of aſſurances, in moſt caſes, 
where the whole duration of any three lives is con- 
cerned, may be found in Mr. Simꝑſon's Select Ex- 
erciſes, from page 299 to p. 30); and it is not 
poſſible they ſhould follow a better guide. | 
| = „ 
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H E National Debt is a ſubject in which the 
public is deeply intereſted. Some obſerva- 


tions have occurred to me upon it, which I think 


important ; and Pr this reaſon, though foreign to 
my chief purpoſe in this work, I cannot help here 
begging leave to offer them to publick attention. 


The practice of raiſing the neceſſary ſupplies for 
every national ſervice, by borrowing money on 
intereſt, to be continued 'till the principal is diſ- 
charged, muſt be in the higheſt degree detrimen- 
tal to a kingdom, unleſs a plan is ſettled, for put- 
ting its debts into a regular and certain courſe of 
payment. When this is not done, a kingdom, by 
ſuch a practice, obliges itſelf to return for every 
ſum it borrows infinitely greater ſums; and, for 
the ſake of a preſent advantage, ſubjects itſelf to a 
burden which muſt be always growing heavier and 


| heavier, till it becomes inſupportable. 


This ſeems to be now the very ſtate of this na- 
tion. At the Rx voLuriox, an æra in other re- 
ſpects truly glorious, the practice I have mention- 

Pet ſince, the public debt has been 
increaſing faſt, and every new war has added much 
more to it, than was taken from it, during the 


preceding period of peace. In the year 1700, it 
Was 16 millions. In 14.15, it was 55 millions. A 
peace, which continued 'till 1740, ſunk it to 47 


millions ; but the ſucceeding war increaſed it to 


78 millions; and the next peace ſunk it no lower 
than 72 millions, In the /aft war it roſe to 148 


millions; 
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millions; and, at a few millions leſs than this 
ſum it now ſtands, and probably will ſtand, till 
another war raiſes it perhaps to 200 millions. —— 
One cannot reflect on this without tertor. Na 
reſources can be ſufficient to ſupport a kingdom 
long in ſuch a courſe. Tis obvious, that the con- 
ſequence of accumulating debts ſo rapidly; and of 
mortgaging poſterity, and funding for eternity, in 
order to pay the intereſt of them; muſt in the end 
prove deſtructive. Rather than go on in this way, 
it is abſolutely neceſſary, that no money ſhould 
be borrowed, except on annuities, which: are to 
terminate within a given period. Were this prac- 
riſed, there would be a LiMiT beyond which the 
national debts could not increaſe ; and time would 
do that neceſſarily for the public, which, if truſted 
to the cecoriomy of the conductors of its affairs, 
might poſſibly never be done. 9 8 | 
his, therefore, is one of the propoſals to which, 
on this occafion, I wiſh I could engage attention.— 
I am ſenfible, indeed, that the preſent burdens of 
the ſtate would, in this caſe, be increaſed, in con- 
ſequence of the greater preſent intereſt, that would 
be neceſſary to be given for money. But I do not 
conſider this as an objection of any weight. For 
let the annuity be an annuity for 100 years. Such an 
annuity is, to the preſent views of men, nearly 
the ſame with an annuity for ever; and it is alſo 
\ nearly the ſame in calculation, its value at 4 per 
cent. being 24 x years purchaſe, and therefore only 
half a year's purchaſe leſs than the value of a per- 
peruity. Suppoſing therefore, the public able to 
borrow money at 4 per cent. on annuities for ever, 
it ought not to give abovs 15. 7d. per cent. more for 
money borrowed on annuities for roo years but 
ſhould it be obliged to give a quarter, or even 7 
5 hal, 


and the National Deb. tog 
half por cent. more (a), the additional burdens 
derived from hence, would not be ſuch as could be 
very ſenſibly felt; and the advantages ariſing from 


the neceſſary annihilation of the public debts by 


time, would . bundantly overbalance them. 


| Thele advantages would be, indeed, unſpeak- 


ably great, By ſuch a method of raiſing money, 
the expence of one war would, in time, come to 
be always diſcharged, before a new war commenc- 
ed, and it would be impoſſible, that a ſtate ſhould 
ever have upon it, at any one time, the expence of 
many wars; or any larger debts than could be 


contractetl, within the limited period of the an- 
nuities: and, conſequently, it would enjoy the 


invaluable privilege of being rendered, in ſome 
degree, independent of the management of its finan- 
ces by ignorant or unfaithful ſervants. | 


I muſt add, that it is by no means neceſſary, 


that the limited period of the annuities ſhould be 
ſo long as I have mentioned, or 100 years: and 
that, at any time before the expiration of this pe- 
riod, the public might employ any ſurplus mo- 
nies, in extinguiſhing part of the annuities, by 
purchaſing them for itſelf at the market price; and 
thus it might aid the operations of time, and keep 


its debts within any bounds, that its intereſt ren- 


dered neceſſary. Our government has, I know, 
in ſome inſtances adopted the plan now propoſed ; 


but it is to be wiſhed that, inſtead of retracting + 


(a) Theſe annuities might be kept 18 years without being 
much diminiſhed in value; for, ſuppoſing intereſt at 4 per cent. 


an annuity for 82 years, is, within a 49th part, or 2 J. in 98 J. 


worth as much as an annuity. for-100 years. | 
Perhaps, in this way of raiſing money, it might be beſt to 
offer a higher intereſt at firſt, which ſhould fall to a lower, at the 
end of given intervals. Thus, tho' 44 for 100 years is equal in 
value to 5 per cent. for 17 years, and after that 4 per cent, for 
87 years, yet the latter might appear more inviting. SE 
| (a) it, 
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—_ Public Credit, „5 
(a) it, as was one: done, it had been carried mu 
- turther. „ 

I am, however, far from intending to recom- 
mend this plan as the beſt a ſtate can p urſue. 
There is another method of gaining the ſame end, 
which is, on many accounts, preferable to it. I 
mean, © by providing an annual ſaving, to be ap- 
** plied invariably, together with the intereſt of 
* all the ſums redeemed by it, to the purpoſe of 
*« diſcharging the public debts: or, in other words, 
. | 
lt is well known, that this plan has been alſo 
adopted by our government; but, tho' capable of 
producing the greateſt effects in the eafieſt and 
ſureſt manner, it has never been carried into exe- 


* by the eſtabliſhment of a permanent 81NKING 


cution. It will abundantly appear from what fol- 


lows that this obſervation is juſt. 


Suppoſe the annual ſaving to be 100,001, This 


ſum, applied now to diſcharge an equal debt, 
bearing intereſt at 4 per cent. will transfer to the 
public, from its creditors, an annuity of 4, oool. 
At the end of a year, then, there would be a ſav- 
ing of 104,000). which would transfer to the pub- 


lic another annuity of 4,160/. and make the ſaving, 


at the end of two years, to be 108, 160 — Thus, 
the original fund would go on increaſing, at the 


fame rate with money improved at 4 per cent. 


compound intereſt. — At the end of three years 
it would be 112,486/. At the end of 18 years, 


202,587]. Of 36 years, 410,393]. and of 95 
years (b), 4, 151,138]. — At the end of 93 years, 


(a) In the year 1720, the nation was put to the expence of 


above 3 millions, in order to reduce ſeveral long and ſhort an- 


| Duities then ſubſiſting, to redeemable perpetuities. 


(t) See the Queſtions annexed to the Tables in ihe — | 
„ V „%% 8 
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and the National Debt. 2; 
then, the nation might be eaſed of above 4 mil- 
lions per annum in taxes; and above 100 mil- 
lions of its debts would be diſcharged, gradually 
and inſenſibly, at nogreater expence than oo,c00/. 
per annum; and, without interfering with any of 
the reſources of government; or making any other 
difference, than cauſing funds to be engaged for a 
courſe of time to the public, which would have 
been otherwiſe neceſſarily engaged to its creditors, 
and, which, therefore, muſt have been entirely 
uſeleſs to it. DE 5 
It is an obſervation that deſerves particular at- 
tention here, that, on this plan, it is of little im- 
portance what intereſt a ſtate is obliged to give for 
money: For the higher the intereſt, the ſooner 
will fach a fund pay off the principal. Thus ; 
100 millions borrowed at 8 per cent. and bearing 
an annual intereſt of eight millions, would be paid 
off by a fund, producing annually 100, oool. in 
56 years; that is, in 39 years leſs time, than if 
the ſame money had been borrowed at 4 per cent. 
It follows from hence, that reductions of intereſt 
would, on this plan, be no great advantage to a 
ſtate. They would, indeed, lighten its preſent 
burdens ; but this advantage would be ballanced, 
by the addition which would be made to its future 
burdens, in conſequence of the longer time, dur- 
ing which it would be neceſſary to bear them. 
I mean this on the ſuppoſition, that the ſavings 
produced by reduCtions of intereſt, are imme- 
diately applied to the relief of the ſtate, by an- 
nihilating taxes equivalent to them. But if that 
is not the caſe; and if, likewiſe, there is either no 
plan eſtabliſhed for putting the public debts intq; 
a certain courſe of payment, or it is not faithfully 
carried into execution; in thele circumſtances, re- 
p72 | ductions 
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ductions of intereſt. may prove hurtful. For, firſt, 
They would only furniſh with more money for 
ſupplying the deficiencies ariſing from bad manage- 
ment. And, ſecondly, As, in ſuch circumſtanees, 
they would only retard, and not pre vont the in- 
creaſe of the burdens occaſioned by the public 
debts, a period would come when the affairs of 
the ſtate would get to a criſis; and at ſuch a pe- 
riod, its danger would be increaſed, in propor- 
tion to the reductions of intereſt that had been 
made. | | 
In order to underſtand this; let us (ſuppoſe that 
a debt, bearing an annual intereſt of five millions, 
is the whole debt, which a ſtate can bear without 
being ſo much oppreſt as to be near ſinking. Let 
it, however, be ſuppoſed to have ſtill ſome laſt 
reſources left, which may enable it to bear, for 23 
years to come, this load, together with every ad- 
ditional load, which, during this time, may be 
neceſſary to be thrown upon it. Let it further 
be ſuppoſed, that at this time, the ſtate, urged by 
the fear of an approaching bankruptcy, reſolves 
upon entering upon ſome effectual meaſures for 
preſerving itſelf. —— Certain it is, that in ſuch eir- 
cumſtances, no meaſure /o effectual can be purſu- 
ed, as the eſtabliſhment of a [ſinking fund, and 
ſach.a faithful application of it as I have explained. 
Let that then be the meaſure entered upon; and 
let the ſtate be ſuppoſed capable of providing a 
fund, producing a million annually. If all the 
debts bear intereſt at 6 per cent. this fund would 
pay off three fifths of them, within the time I 
have mentioned; or, in 23 years; and the ſtate 
might be ſaved. But if, in conſequence of reduc- 
tions, they bear intereſt at no more than 3 per cent. 
the ſame fund would not give the ſame relief, in 
— * leſs 
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leſs than double that time; and, therefore, a bank- 
ruptcy might prove unavoidable (a). 

I wiſh I could think; that there is nothing in 
this repreſentation, that can be applied to the pre- 
ſent ſtate of this nation. The intereſt of the pub- 
lic debts has been reduced, at different periods, 
from 6 to 5, and from 5 to 4, and 3 per cent. 
but ſtill they have grown with rapidity ; and we 
now ſee ourſelves over-loaded, and in no way of 
gaining relief. Had there been no reductiens of 
intereſt, we ſhould indeed, have been in the ſame 

condition ſooner j but; we might have been re- 
lieved alſo ſooner, - and with leſs difficulty and 
—— 7. cc "I 

What I have now ſaid implies, that a ſtate al- 
ways diſcharges its debts, whatever intereſt they 
bear, by paying the original ſur borrowed. It 
may, perhaps be. imagined; that when a loan is 
under par, it may be diſcharged at a leſs expence. 
But this is by no means fo practicable as it may 
ſeem ; for it ſhould be conſidered, that a public 
loan, now under par, would not long keep fo, af- 
ter being put into a courſe of payment : and, for 
this reaſon, as a ſtate can never be obliged, in re- 
deeming its debts, to pay more than the original 
ſum borrowed, ſo neither ought it to expect, in 
general, to be able to redeem them by paying leſs. 

have ſaid, in general; for I am ſenſible, that at 
the beginning of the operations of a fund, when 
its produce is ſmall; and alſo in a time of war, a 
ſtate might derive great advantages from the low 
price of its debts. And I am ſenſible alſo, that 
conſiderable advantages might be derived from 


() In ſome other kingdoms a ſpunge might be applied in 
ſuch circumſtances, or the funds reduced one half by an a& of 

, deſpotiſm, without occaſioning any convulſions; but this is 
not poſſible in this free country; and, it is to be hoped, never 
will be poſſible, | X 


4 | lotteries . 
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lotteries (a), in paying the public debts: But /of- 
teries do great miſchief in a ſtate, by foſtering the 
deſtructive ſpirit of gaming. It is wretched policy 
to make them familiar, by recurring to them in 
the ordinary courſe of government. There are 
great occaſions on which they may be neceſſary, 
and for ſuch occaſions they ſhould be reſerved. 


But to return to the ſubject I have principally in 
view. | 
The advantages of putting the public debts into 
ſuch a courſe of payment as I have deſcribed, are 
ſcarcely to be imagined. It would give a vigour 
to public credit, which would enable a ſtate always 
to borrow money eaſily, and on the beſt terms. 
And the encouragement tb lenders might be always 
improved, without any inconvenience, by making 
every loan irredeemable, during the firſt 20 or 30 
ears; for there could ſeldom be any occaſion, 

r beginning to diſcharge any one loan ſooner. 

It might be eaſily ſſiewn, that the faithful ap- 
plication, from the beginning of the year 1700, of 
only 200,000 J. annually, would long before this 
time, notwithſtanding the reductions of intereſt, 
have cauſed above half the public funds to revert 
to the public, and paid off above 80 millions of its 
debts; The nation might therefore, ſome years 
ago, have been eaſed of the greateſt part of the 
taxes with which it is loaded. The moſt impor- 
tant relief might have been given to its trade and 
manufactures ; and it might now have been in 

much better circumſtances, than at the beginning 


Ca) Thus; 800,000). of the 3 per cents. at 85; or 1,000,000, 
at 70, might be redeemed with half a million of money, con- 
ſiſting of 50,000 lottery tickets at 1o/. each, real value; but 
| _— of being ſold at 1.4/. as was done in ſome of the laſt 
Otteries. | . | 


of | 
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of the laſt war; its credit firm; reſpected by fo- 
reign nations; dreaded by its enemies; and ready 
to puniſh any inſult that could be offered to it. 
The near view, likewiſe, of ſuch a period, during 
the courſe of the laſt war, would have given higher 
ſpirits to the nation, and encouraged it to bear 
the expence occaſioned by the war with more 
chearfulneſs, and to continue it with vigour for. 2 
or 3 years longer; the conſequence of which would, 
probably, have been, gaining a full indemnifica- 
tion from our enemies, and weakening them to 
ſuch a degree, as would have given us effectual 
ſecurity againſt them for many years to come. 
A new account might alſo now have been begun; 
2nd another fund, not much more conſiderable, 
applied in the ſame way, would, in 60 or 70 
years more, have paid, not only all that would 
have been now unpaid, but alſo, probably, a great 
proportion of ſuch further debts as muſt be con- 
tracted within this time (a). And thus, without 
any expence that could be ſenſibly felt, its debts, 
as ſoon as they began to grow heavy, might have 
been conſtantly reduced to a half, or a third; and 
not only all danger, but all conſiderable inconve- 
nience from them prevented.  * 
All I have now ſaid, ſuppoſes a fngle fund with 
a general appropriation to tne payment of the pub- 
lic debts. The ſame ends might be anſwered by 
particular funds, with ſmall ſurpluſſes, appropriat- 
ed to particular debts. In the wars of king Wil. 
liam and queen Anne, 6 per cent. intereſt was given 
for all loans. It would have been eaſy to have an- 


| (a) One of the propereſt objects of taxation in a ſtate is ce- 
libacy. I doubt not, but that by a fund ſupplied only from 
hence, the end I have in view might have been eaſily accom- 
pliſhed ; and, conſequently, the very means of paying off the 
debts of the nation, rendered at the ſame time the means of ia- 
creaſing ics chief ſtrength, by promoting population ia it. 


2 nexcd * 
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nexed to each loan a fund producing a ſurplus o 
xl. per cent. after paying the intereſt ;' and ſuch a 
ſurplus would have been ſufficient to annihilate the 
principal of every loan in 33 years. Had this plan 
been followed, the diſengagement of the public 
funds, and the relief attending it, would have be- 
gun 0 years ago; and the debts contracted, dur- 
ing the reigns of king William and queen Anne, 
would have been all cancelled near 20 years ago, 
without any of that trouble, tumult and diſtreſs, 
which have been occaſioned by reductions of in- 
tereſt, and by the various ſchemes which have 
been tried for leſſening the debts (a). A fund, 
yielding 17. per cent. ſurplus, annexed to a loan 
at 5 per cent. would diſcharge the principal in 37 
years (b). At 4 per cent. in 41 years. At 3 per 
cent; in 47 years. ew” 


Theſe obſervations relate only to what might 
have been the ſtate of the nation with reſpect to its 
debts, had a right plan been purfued from the 
firſt. But it will be aſked, What can be done 
with them as they are? I wiſh I was able to 
give a more ſatisfactory anfwer to this enquiry. 
Every one muſt ſee our proſpect to be diſcouraging, 
and our ſtate hazardous. Some have thought, 


) The ſums to be laid out would, in this caſe, be ſo ſmall 
at firſt, that ĩt would be proper to employ them in purchaſing 
part of the ſoan to be annihilated at the prices in the public mar- 
ket ; and this, as far as it can be carried, is the mol eaſy and 
quiet and ſilent way poſſible of extinguiſhing the public debts. 
(5) Thave all long ſuppoſed the produce of the public funds to 
come in yearly. The truth is, that it comes in half-yearly ; but 
this gives no advantage inthe payment of the public debts worth 
taking into account. 17. per annum, together with its growing 
intereſt; at 4 per cent. taken yearly out of 1001, will reduce it to 
nothing in 41 years; if taken balf-yearly, it will annihilate the 
fame capital only 4 months and 12 days ſooner. See the Queſ- 
tions annexed to the Tables in the Appendix. | 
| | that 
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that a good method might be found out of dif- 
charging the national debt, by life annuities. The 


following obſervations will ſhew how vain an ima- 
gination this is. N FAR 

Let us ſuppoſe, that 33, 33 3,000, are to be paid 
off, by offering to the public creditors life-annui- 
ties, in lieu of their 3 per cents. A life at 60, ſup- 
poling intereſt at 3 per cent. and the probabilities 
of life. as in the Breſlaw, Norwich, and Northamp- 


ton Tables of Obſervation, is worth g years pur- 
chaſe. A life at 30 is worth 15 years and a half pur- 


chaſe. Certainly, therefore, no ſcheme of this 
kind would be ſufficiently inviting, which did not 
offer 8 per cent. at an average, to all ſubſcribers, 


Let us, however, ſuppoſe, that no more than : are 
given; and that there are 33333 ſubſcribers, at 
1000), ſtock each, for which a life-annuity is to be 


granted of 751. or, for the whole ſtock ſubſcribed, 
two millions and a half. A million and a half ex- 
traordinary, therefore, muſt be provided every 
year, towards paying theſe annuities. 


Let us further ſuppoſe that the ſubſcribers are 


perſons between the ages of 30 and 60; and that 
the numbers of them, at all the intermediate ages, 
are in the ſame proportions to one another, with 
the proportions of the living at theſe ages, as they 
exiſt in the world, or, as they are given in Tables 
of Obſervation. Let us again ſuppoſe, that as 
theſe annuitants die off, they are immediately re- 
placed by others, who are continually offering 
themſelves at the ſame ages, and in the ſame pro- 
portional numbers at theſe ages, with thoſe of the 


original ſubſcribers at the time they ſubſcribed ; in 


conſequence of which, the whole number of the 


annuitants will be kept always the ſame. In theſe 
circumſtances, it will be 30 years, at leaſt, be- 


fore a number will die off, (a) equal to the whole 


(a) A demonſtration of this will be given in the Appendix, 


note (K). 
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number; that is, before 33 millions of debts will 


have been paid. 


in this way. 
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be annihilated, But had the extraordinary million 
and half provided for paying theſe annuities, been 
employed during this time, in paying off ſo much 

of the debt at par every year, extinguiſhing at the 
ſame time every year an equivalent tax, 45 mil- 
lions would have been paid. But had the ſavings, 
alſo, inſtead of being ſunk as they aroſe, been 
employed in the ſame manner, 71 millions would 


. 


The nation, therefore, muſt, without doubt, 
loſe greatly by all ſchemes of this kind; and yet 
they have been 'often mich talked of ; and; in- 
deed, I ſhall not much wonder, ſhould I hereaf- 
ter ſee an attempt made to pay off the national debt 
I muſt beg leave to detain the reader here ſome 
time longer. A more particular explanation of 
this ſubject, will lead to ſome obſervations on the 


beſt methods of raiſing money which, I think, de- 


ſerve to be carefully conſidered, [74 


When any fum is ſaid to be the value of a life- 
annuity, the meaning is, that, in conſequence of 


being improved at intereſt, and allowing for the 
chances of mortality, it will bear the whole ex- 


pence of the annuity. If, therefore, inſtead of be- 
ing laid up for improvement, it is either imme- 
diately applied to particular uſes, or has been 
long ſince ſpent ; there will be a loſs, equal to the 
ſum which would have been added to the purchaſe 
money, had it been improved This is the rea- 
ſon of the loſs which, I have ſhewn, the public 
would ſuffer by offering life-annuittes, in lieu of 


flock, in order to extinguiſh its debts. * And for the 
fame reaſon, it muſt always loſe conſiderably by 


raifing money on life annuities, * 1 


and the National Debt. 119 
Suppoſe a million raiſed by annuities on a ſet of 
lives, all at 30 years of age: Perſons at this age 
have, (according to Tables III, IV, and V.) an 
expectation of 28 years, That is; the duration of 
their lives, taking them one with another, will be 
28 years; (ſee the beginning of the firft Eſſay) and 
they will be entitled, ſuppoſing intereſt at 4 per 
cent. to 7. per annum, for every 100d. advanced, 
For a million then, the public would make 28 
payments of 19,020/. Let us ſuppoſe next, 
that a fund producing this ſum annually, inſtead 
of being engaged to pay theſe life annuities, is en- 
gaged for 28 years, to pay the principal and in- 
tereſt of a million, borrowed on redeemable perpe- 
tuities at 4 per cent. There will, at the end of the 
firſt year, be a ſurplus of 30, oool. — In conſe- 
quence of applying this to the extinction of the 
principal, it will be reduced to 990,000/. on which 
at the end of the ſecond year, the intereſt due will 
be 38,8009. There will, therefore, be a ſaving 
of 1200], Inſtead of employing this ſaving in fur- 
ther ſinking the principal, which would cauſe the 
fund to accumulate in the ſame manner with mo- 
ney at compound intereſt, let it be taken and em- 
loyed in any other way : and let the ſame be done 
with all the ſubſequent ſavings, reſerving only 
30,000l. annually, for the purpoſe of ſinking the 
principal. At the end of the ſecond year, the 
principal will be 940, oool. and the faving of in- 
_ tereſt upon it, at the end of the third year, 24000. 
At the end of the 28th year, the principal will 
be reduced to 160,000). The ſaving of intereſt 
that year will be, 12007. multiplied by 27, or 
32, 400; and the ſum of all the ſavings will be 
453, 600. Deduct from hence 160,000/. remain- 
ing then undiſcharged of the principal; and 293600l. 
will be the loſs the public would (ſtain, in the 
A a ng 2 dcdircum- 
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120 F Public Credit, 
circumſtances I have ſuppoſed, by raifing money 
on life annuities. But if we ſuppoſe the ſavings, 
as they ariſe, as well as the conſtant ſum of 30, 00. 
to be __— to the diſcharge of the principal, iti- 
ſtead of being ſpent on current ſervices; the whole 
million will be annihilated in 21 years and a half; 
and the loſs to the public by life annuities will be 
6: years purchaſe of the annuities; ' or 455,000/— 
By ſimilar deductions it may be eaſily Brad, that 
the loſs, in younger lives, is greater; in older lives 
ek but never inconſiderable, except in the oldeff 
ves. e ha 
It appears, therefore, that, in conſequence of 
ſuch a way of raiſing money, the public muſt al- 
ways pay much more in intereſt than there is any 
occaſion for; and waſte a ſum nearly equal to 
half the principal borrowed (a). This, 1 
STS; . n 8 1 ot 0! 


(a) It is obvious, that the obſervations here made, may he 
applied to the common methods of raifing money on life-annui- 
ties, for building Thurches, paving ſtreets, making navigations, 
&c. Kc. And, in general, to all caſes where the mohey re- 
ceived, is not laid up to be improved. For, to view this 
ſubject in another light, let os ſuppoſe 10,000). borrowed for · 
any public work, on perpetuities, at 4 per cent. And, if that 
will afford more encoutagement, let them be made irredeemable 
for any number of years leſs than 17. Let us further ſuppoſe, 
ſuch rates, or tolls, eſtabliſhed for the payment of the intereſt 
and principal, as ſhall' produce double the intereſt of the ſum 
borrowed 3 or 8ool. per annum, inſtead of 400l. per annum. Let 
the ſurplus, as it comes in half-yearly, be laid up to accumulate 
in the public funds. In 17 years and a half, reckoning intereſt 
at 4 per cent. 'Q capital will be raiſed, equal to the whole ſum 
borrowed ; and} therefore, at the end of that time, the whole 
debt may be diſcharged, and the whole tranſaction finiſhed —— 
But if the ſame ſum had been borrewed on annuities, for the 
lives of a ſet of perſons 50 years of age, at 8 per cent. which is 11. 
Per cent. leſs than the true value of ſuch annuities : had this, [ 
ſay, been done, ba/f the annuitants would have been alive at the 
end of the term I have mentioned; (ſee Tables HI, IV, and 
V.) and the whole tranſaction, together with the expences and 


trouble 
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tho! ſo waſteful, is a more frugal way of procur- 
ing money than by borrowing on un with- 
out putting them into a courſe of redemption ; for 


* 


muſt be infinite. 


I muſt add, that theſe obſervations are particu- 


larly applicable to all the ways of railing money 
by the ſale of reverſions.— The public, for inſtance, 
might procure a million, by offering for it 4 
fund, that will be diſengaged at the end of 18 
years; and then produce 80, oool. per annum for 
ever. This, ſuppoſing intereſt at 4 per cent. would 
be the very ſame with the offering wo millions, 
18 years hence, for one million now: and a pris 
vate man, or an office for the ſale of reverſions, 


might gain by ſuch a tranſaction; becauſe, the 


money advanced, in conſequence of being improv- 
ed, might, in 18 years, be more than doubled. 


But, as the public, always borrows for immediate 
ſervices, and never lays up money, it would- ne- 


ceſſarily loſe a ſum equal to the whole ſum bor- 
rowed: and the ſame money might have been 
borrowed on a fund, producing 50,0007. per an- 
num; which would not only pay the intereſt, 
but diſcharge the whole principal in 41 years (6). 


trouble attending the management of it, could not have been 


finally cloſed till the extinction of all the lives; that is, not 


in leſs time, moſt probably, than 35, or, perhaps, 40 years.— 


It is a neceſſary obſervation here, that, if public credit maintains 


its ground, much will not depend, in the plan now propoſed, on 
the riſe and fall of STocxs. If a war ſinks them, the money 
laid out, while the war laſts, will accumulate faſter. If a peace 
raiſes them, the money that had been previouſly laid out will be 
rtionably increaſed. | | | 


b) The ſmallneſs of the ſums, which I have here and elſe- 


where ſometimes ſuppoſed to be employed in diſcharging the 


public debts, can create no difficulties, becauſe there is no ſum 
which amy e be applicd to this ulvby purchalag 206k, © © 


in this caſe, (if a ſpunge is not applied) the loſs | 
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By raiſing money on life-annuities, the preſent 
members of a ſtate take a heavier load on them- 
ſelves, in order to exempt poſterity; and there would 
be a laudable generoſity in this, were it not for the 
folly of it; the ſame exemption being equally 
practicable at half the expence. - On the other 

d. By borrowing on reverfionary grants, the 
preſent members of a ſtate exempt themſelves en- 
_ zirely, by throwing the load doubled on poſterity ; 
and there is a cruelty and injuſtice in this that no- 
thing can excuſe. F 

It is well known that both theſe methods of 
raiſing money have been practiſed among us. This, 
however, is, by no means, the worſt that has been 

done. It has been common to borrow money to 
pay the intereſt of money borrowed, and thus to 
give compound intereſt for money; and our parlia- 
ments have, ſometimes, expreſly provided, that 
this ſhall be done for a ſucceſſion of years. 
Hut to return to the main point I had in view. 


The enquiry which has occaſioned this digreſſion, 
muſt be highly intereſting to every perſon who 
wiſhes well to his country. — All ſchemes for diſ- 
charging the public debts, by life-annuities, have 
been ſhewn to be abſurd and extravagant. — In 
general; it may be obſerved, that it is far from 
probable, that any money which the nation can 
ſpare; if applied ſo as to bear only fimple intereſt, 
can be capable of reducing its debts within due 
bounds ; or of doing us, in our preſent circum- 
ſtances, any eſſential ſervice. A fund, producing 
a ſurplus of even two millions annually, would, 

when thus applied, pay no more than 4o millions 
in 20 years; and, in that time, a war might proba- 
bly come, which woulg interrupt the application of 
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it; and increaſe our debts much more than ſuch a 


fund had leſſened them. 


Certain it is, therefore, that if our affairs are 


to be retrieved, it muſt be a fund increaſing itſelf 


in the manner I have explained. The ſmalleſt 
fund of this kind is, indeed, omnipotent, if it is al- 

lowed time to operate. But we are, I fear, got ſo 
near to the limits of the reſources of the nation, 
that it cannot be allowed much time: and, in or- 
der to make amends for this, it is neceſſary that it 


ſhould be large. —— Let us then ſuppoſe, that the 


nation is ſtill ſtrong enough to enable it to provide 
a fund, that ſhall yield a million and half annually, 
for 20 years to come: and alſo, that, together with 
all its preſent burdens, it is capable of bearing 
every additional burden that 20 years more can 


bring upon it, If this is not true, we have, 
think, nothing to do but ta wait the iſſue, and 


tremble. | SIX 5 
A fund, producing annually a million and a half, 
would increaſe to three millions per ann. in 20 
years (a). ' At the end of this term, the nation 


might be eaſed of the moſt oppreſſive taxes, to 


the amaqunt of a million and a half; and the con- 


ſequence would prove, that, if there ſhould have 


been a war, either the whole, or much the greateſt 


part of the addition occaſioned by it to the public 


burdens would be taken off, and the nation rein- 
ſtated nearly in its preſent circumſtances. But, if 
there ſhould have been no war, the national debt 
and the taxes charged with it, would be reduced 
4 third below the ſums at which they now ſtand; 


(4) It thould be remembered, that in the year 1779, 11, per cent. 


on the conſolidated 4 per cents. will be annihilated, and that I 
ſuppoſe the ſavings derived from hence to be taken at that time 
as a part of the fund. 


getting this ſaving immediately, which would, be forme advan- 
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and the nation would be ſo much relieved as to be 
prepared for a war. —— The remaining million 
and half would, in 23 years, increaſe again to 3 
millions per annum; and then, ſo much more of 
the public taxes would be ſet free; 530 millions 
more, or 93 millions in all, of the public debts 
would be diſcharged, and the difficulties of the 
nation would be, in a great meaſure, conquered, 
During this whole courſe of time, there may 
poſſibly be but one war ; and ſhould that happen, 
the appropriation at the end of it, of about 4c0,000]. 
per annum, might be enough to anſwer all pur- 
anf | 
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. | | 
"bo theſe obſervations, I ſuppoſe the 3 per cents 
to be paid off at par; and no advantage taken at 
any time of their low price. By taking this ad- 
vantage, and with the help of a little management, 
a fund producing annually a million and half, 
might be added to increaſe to another million and 
half, in leſs time than I have aſſigned. Should 
there be a war in a few years, the 3 per cents. 
would probably fall below 75; and then the pro- 
prietors of them muſt be glad to part with them 
at this price; the conſequence of which, ſuppoſing 
the war to laſt eight years, would be, that the 
fund would double itſelf, and the nation be re- 
lieved in the manner I have mentioned, in 18 
inſtead of 20 years, ——- The advantage will 
be the ſame, ſuppoſing the government at ſuch 
a time to go on in paying off the 3 per cents. at 

. For the effect of this would be, that money 
might be borrowed for the public ſervice on pro- 
portionably better terms. Suppoſe, for inſtance, 
that four millions muſt be borrowed for the ſervice 
of the year ; and let the produce of the fund be 
then increaſed to two millions; and the intereſt of 
money in the flocks, above 4 per cent. In theſe 
5 | N 5 circum- 
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circumſtances, it would be the intereſt of the len- 
ders of money, to take 31 per cent. for the ſums 
they advanced, in conſideration of having their 3 


cents. paid off at par, to the amount of half 
theſe ſums, — War; therefore, would accelerate. 
the redemptibn of public debts; and it would do 


this the inore, the longer it laſted, and the higher 
it raiſed the intereſt of money, Or if, in conſe- 


quence of paying always at par, this could not 


happen; an equivalent effect would be produced 
in 8 

always kept up by the operations of the fund ; 
and, in proportion to the ſums yielded by it, the 


public would be able to borrow money more ad- 
vantageouſly, and leſs would be added to its bur- 


dens. This ſeems to me an obſervation of par- 
_ ticular conſequence. It demonſtrates, that the 
invariable application, in war as. well as peace, of 


the produce of the fund I am ſuppoſing, to the 
payment of the national debts, rather than to any: 
current ſervices, would, independently of its ef- 


fect in (a) redeeming theſe debts, be attended 


with | 


(a) So true it is, that a war, were we now engaged in it, 
would only render the preſent time ſo much the more proper for 
entering into. meaſures for paying the public debts. And the 
following obſervations will put this out of doubt. 


As it is now become the practice to have recourſe to lotteries 


in peace, we may be ſure, that no year will paſs without them 


in war, I would, therefore, propoſe, that, inſtead of making 


uſe of them in raiſing the annual ſupplies in war, they ſhould be 
then applied as an aid in diſcharging the public debts ——Sup- 

poſe the war to laſt 10 years, and the 3 per cents. at 70. — Sup- 
poſe alfo, each />/tery to conſiſt of 750,000). in tickets, which, 


when diſpoſed of to ſubſcribers, will bring in 1,050,000). On 


theſe ſuppoſitions, the whole 4% to the public, from applying 


the lotteries to the payment of the public debts, rather than to 


the current ſupplies, will be 1,050,000). annually, or 10 mil - 
lions and £ in all.— The gain will be as follows: 750, oool. of 


the produce of the ſinking fund, formed into tickets, will be 


the 


way juſt mentioned. The ſtocks would be 


: : 
1 
= . 
"0 
5 

4 
* 
* 
Ko 
3 
"38 
o 
: 
2 
E 
1 
1 
: 
5 
3 
3 . 
& 
" Wo 
of . 
| 
H 
2 
5 
by + 
2 

— E - 

. C7 
1 
bs 
1 


| . | A — «4p 
He ET I. * 3 * et * „ 
ae r OLGA IE IE are IS: ne hf. LY 


126 Of Public Credit, 1 95 
with great advantages to the public. But this is 
a ſubject on which I ſhall have occaſion to ſay more 
preſently. * 2 | I i 
The finking fund, in its preſent ſtate, and after 
ſupplying the deficiencies of the peace eſtabliſh- 
ment, yields, I ſuppoſe, a conſiderable part of the 
million and a half I have mentioned. An annual 
lottery might eaſily raiſe 200,000]. more. But this 
is a meaſure which I cannot wiſh to ſee carried into 
execution, unleſs abſolutely neceſſary. Were the 
managers of our affairs ſufficiently in earneſt in this 
buſineſs, I cannot doubt but that ſuch ſavings 
might be made in the collection and expenditure 
of the national revenue, as would cauſe the ſink- 
ing fund to yield, for 18 or 20 years to come, the 
whole of this ſum, without impoſing new burdens 
on the public. But, were there, indeed, no 
way of providing any part of it, but by creating 


the ſame with 1,050,000/. and this ſum will pay off a million 
and a half of the 3 per cents, every year, or 15 millions in all; 
and the growing ſavings ariſing from theſe payments, will, at the 
end of 10 years, have paid, at leaſt, two millions more. The 
nation, therefore, having paid off 17 millions of its debts, and 
added to them only 10 millions and a half, will gain 6 millions 
and a half. But this will be the ſmalleſt parts of its gains. All 
the produce of the /inking fund, over and above 750,000/. migat 
be charged with the payment of the intereſt of ſuch new debts 
as would be neceſlary to be contracted during the war; and, at 
the end of it, the nation, with the help of 200,000/. to be diſ- 
engaged in 1779 by the reduction of the 4 per cents, would find 
itſelf poſſeſſed of a fund, producing 1, 450, oool. annually ; 
which, faithfully employed, might probably be ſufficient to ex- 
tricate it from all its difficulties. Beſides this; ſuch a ſcheme 
would not only preſerve, but raiſe and effabliſh the credit of the 
public and he only can be duly ſenſible of the importance of 
this, whe will conſider, what danger there would be in another 
war, ſhould it continue long, of either overwhe/ming public 
credit ; or of being terrified, by the apprehenſion of ſuch a ca- 
lamity, into an ignominious and fatal peace. The eſtabliſh- 
ment, therefore, of ſome ſuch plan as that now propoſed, would, 
at the beginning of a war, be the moſt important of all works. 
. 8 new 
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new funds, or impoſing new taxes; it ougbt to be 
done, becauſe it muſt be done, or the nation be 
A 6 | 
The evils and dangers, attending an exorbitant 


public debt in this country, ate fo great, that they . 


Cannot be exaggerated. —— Without repeating, 
what has been fo often ſaid, of increaſing the de- 
pendence of the crown, by jobs and places without 
number; occaſioning the execrable practices of the 
Alley; rendering us tributary to foreigners; and 
railing the price of proviſions and labour; and, 
conſequently, — population, and loading 
our trade and manufactures; I will only take 
notice of the two following evils which attend it. 
In the firſt place. It muſt check the exertions 
of the ſpirit of liberty in the kingdom. The ten- 
dency of every government is to defpotiſm ; and 
in this it muſt end, if the people are not conſtantly 
jealous and watchful. Oppoſition, therefore, and 
reſiſtance, are often neceſſary. But they may 
throw things into confuſion, and occaſion the ruft 
of the public funds. The apprehenſion of this 
muſt 18 all who have their intereſt connected 
with the preſervation of the funds, and incline them 
always to acquieſcence and ſervility. | 
But further. It Expoſes us to particular danger 
from foreign as well as domeſtic enemies, by making 
us fearful of war, and incapable of engaging in 
it, however neceſſary, without the hazard of bring- 
- = og terrible convulſions by overwhelming public 
credit. 7 5 
All theſe are evils which muſt increaſe with every 
increaſe of the national debt; and there is a point at 
which, when they arrive, the conſequences muſt 
be fatal (2). am now writing under a con- 
(a) Either the nation (Mr. Hume ſays, Eſſays, Vol. II. 


© P. 145,) muſt deſtroy public credit ; or public credit will 
** deſtroy the nation.” 5 | 


0 


viction, 
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viction, that I am doing the little in my power to 
preſerve my country from this danger. I have 
ſhewn, that an annual ſupply of a million and an 
half for 18, or at moſt 20 years, may be we the 
means of reſtoring and ſaving us. This, there- 
fore,. is our remedy, and it ought to be applied 
immediately; leſt it ſhould not be applied time 
enough. | 


But to probeed to ſome further obſervations. 


What has been ſaid, has all along ſuppoſed a 
Sacred and inviolable application of the fund I have 
deſcribed, and of all its earnings, to the purpoſe 
of ſinking the national debt. The whole effect of 
it depends on its being allowed to operate, 
wiTHOUT INTERRUPTION, a proper time. But 
it may be aſked, how can this be ſecured ? Or, by 
what method an object, that muſt be continually 
growing more and more tempting; can be defended 
againſt invaſion and rapine ? l might here 
mention the ſuperintendency and care of the re- 
preſentatives of the kingdom, the faithful guar- 
dians of the ſtate, to whom miniſters are reſpon- 
ſible for the uſe they make of the public money. 
But experience has ſhewn, that we cannot rely on 
this ſecurity.—The difficulty, therefore, now men- 
tioned, 1s the very greateſt difficulty the nation 
| has to ſtruggle with in the payment of its debts. 
The ſinking fund was eſtabliſhed in the year 
1716, or ſoon after the acceſſion of the preſent fa- 
| mily, at a time when the public debts, tho* not 
much than a third of what they are now, were 
thought to be more conſiderable as to be alarming and 
dangerous. It was intended as a SACRED DEPOSIT 
never to be touched ; the law which eſtabliſhed it 
declaring, that it was to be applied to the payment 
N of 
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of the principal and intereſt of ſuch national debts 


and incumbrances, as had been incurred before the 


a ch of December 1716 ;, and to no other uſe, intent | 
or purpoſe whatever.——The faith of . 
the king; 


therefore, as well as the ſecurity o 
dom, ſeemed to require, that it ſhould be pre- 
ſerved carefully and rigorouſly from alienation. 


But, notwithſtanding this, it has been generally 


alienated ; and the produce of it employed, in help- 
ing to defray ſuch current expences as the exigen- 
cies of the ſtate rendered neceſſary. | 

In order to juſtify this, it has been uſual to 


plead, that when money is wanted, it makes no 


difference, whether it is taken from hence, or ag 
cured by making a new loan. There cannot be a 


worſe ſophiſm than this. The difference between 
theſe two methods of procuring money is no leſs. 


than infinite. For, let us ſuppoſe, a million 
wanted for any public ſervice. If it is borrowed at 


4 per cent. the public will loſe by the payment of 


intereſt 40,0001. the firſt year, and the lame the 
ſecond year, and the ſame for ever afterwards. 
But if it is taken out of the finking fund, the pub- 
lic will loſe 40,0007. the firſt year; 40,160). the 
| ſecond year; 8c,0001. the 18th year; a million 
the 85th year: For theſe are the ſums that would, 
at theſe times, have otherwiſe neceſſarily reverted 
to the public. Ir loſes, therefore, the advant 

of paying in 85 years, with money of which other- 
wiſe no uſe could have been made, wenty-five 
millions of debt.—In other words; by employing 
the SINKING FUND, in bearing current expences, 
rather than borrowing new money on new funds ; 
the ſtate, in order to avoid giving fimple intereſt for 
money, is made to alienate money, that muſt have 


otherwiſe been improved at compound intereſt ; and 


that, in time, would CY increaſed to 


any 
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any ſum (a). Had a faithful uſe been made from 
the firſt, of only one THIRD of the produce of 
this fund, near three fourtbs of our preſent debts 
might now have been diſcharged ; and, 4n a few 
years more, the whole of them might have been 
diſcharged (b).—Can it be poſſible then to think, 
without regret and indignation, of that miſappli- 
cation of this fund, which, with the conſent of 
liaments always complying, our miniſters have 
praQtiſed ?—I find it difficult here to ſpeak with 
_ calmneſs. —But Imuſt reſtrain myſelf. Calculation, 
and not cenſure, is my buſineſs in this work. —I 
muſt believe, that the grievance I have mentioned, 
has proceeded more from inattention and miſtake, 
than from any deſign to injure the public. 


(a) The principatobſervations in this Chapter, I have given 
juſt as they occurred to my thoughts, without knowing that any 
of them had been made by other writers. Some propoſals and 
obſervations of a ſimilar nature, I have ſince found in an excel- 
lent pamphlet publiſhed in 1726, entitled, An Eſſay on the Nati- 
onal Debts of this kingdom, wherein the importance of diſcharging 
them is conſidered, and ſome general miſtakes al out the nature and 
efficacy of the $inx1nG FuxD examined and removed. In a Let- 
ter to a Member of the Houſe of Commons. Fourth edition. 

(5) See a particular explanation and proof of this in th 
Queſtions following the Tables in the Appendix. | 
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Ko ee 27 


Containing Obſervations on the Expectations of 
Lives ; the increaſe of Mankind ; the Number 


of Inhabitants in Loxpox; and the Influence of 
great Towns, on Health and Population. 


In a LETTER 70 Bonradin FRANKLIN, E.: 
| . L. L. D. and F. R. 8. | 


Dx AR Sis, 


Beg leave to ſubmit to your peruſal the follow- 
1 ing obſervations. If you think them of any 
importance, I ſhall be obliged to you for commu- 
nicating them to the Royal Society. You will find, 
that the chief ſubject of them is the preſent ſtate _ 
of the city of London, with reſpect to healthful- 
neſs and number of inhabitants, as far as it can be 
collected from the bills of mortality. This is a 
fubjeft that has been conſidered by others; but 
the proper method of calculating from the bills has 
not, I think, been ſufficiently explained. 
No competent judgment can be formed of the 
following obſervations, without a clear notion of 
what the writers on Life-Aunuities and Reverſions 
have called the Expectations of Life. Perhaps this 
is not in common properly underſtood ; and Mr. 
De Morvre's manner of expreſling himſelf about it 
is very liable to be miſtaken. | 


This Eſſay was read to the Rovar, Soctery, April 27th; 
1769, and has been publiſhed in the Philoſophical Tranſactions, 
Vol. 59. Ir is here republiſhed with cortections; and ſeveral 
additions, particularly the Poſiſcripr. | ; N 
| RET 


he 
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132 On the Expetlation of Lives; 
The moſt obvious ſenſe of the expeclation of a 
given life is, That particular number of years 
* which a life of a given age has an equal chance 
* of enjoying.” This is properly the time that a 
perſon may reaſonably expect to live; for the chan- 
ces againſt his living longer are greater than thoſe 
for it; and, therefore, he cannot entertain an ex- 
pectation of living Feger, conſiſtently with proba- 
bility. This period does not coincide with what 
the writers on Annuities call the eæpectation of life, 
except on the ſuppoſition of an — in 
the probabilities of life, as Mr. Simꝑſon has obſerved 
in his Select Exerciſes, p. 273.—It is neceſſary to 
add, that, even on this ſuppoſition, it does not 
coincide with what is called the expefation of life, 
in any caſe of joint lives. Thus, two lives of 40 
have an even chance, according to Mr. De Moire 's 
hypotheſis (a), of continuing together only 133 
years. But the expectation of two equal joint lives, 
being (according to the ſame hypotheſis) always a 
third of the common complement ; it is, in this caſe, 
15 J years. It is neceſſary, therefore, to obſerve, 
that there is another ſenſe of this phraſe, which 
ought to be carefully diſtinguiſhed from that now 
mentioned. It may ſignify, * The mean continu- 
e ance of any given ſingle, joint, or ſurviving lives, 
„according to any given Table of Obſervations :” 
that is, the number of years which, taking them 
one with another, they actually enjoy, and may be 
conſidered as ſure of enjoying ; thoſe who live or 
ſurvive beyond that period, enjoying as much more 
time in proportion to their number, as thoſe who 
fall ſbort of it enjoy leſs. Thus; ſuppoſing 46 
perſons alive, all 4o years of age; and that, ac- 
cording to Mr. De Motvre's hypotbeſis, one will die 


(ea) See che Notes in p 2 and 18, 


every 
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every year till they are all dead in 46 years; half 
3 23, will be their expedtation of life: That 
is; The number of years enjoyed by them all, will 
be juſt the ſame as if every ane of them had lived 
23 years, and then died; ſo that, ſuppoſing no in- 
tereſt of money, there would be no difference in 
value between annuities payable for life to every 
ſingle perſon in ſuch: a ſet, and equal annuities 
payable to another equal ſet of perſons af the ſame 
common age, ſuppoſet to be all ſure of living juſt 
23 years and no more. 8 

In like manner; the third of 46 years, or 13 
years and 4 months (a), is the expettation of two 
joint lives both 40; and this is alſo the expectation 
of the ſurvivor. That is; ſuppoſing a ſet of mar- 

riages between perſons of 40, they will, one with 
another, laſt juſt this time; and the ſurvivors will 
laſt the ſame time. And annuities payable during 
the continuance of ſuch marri would, fup- 

poſing no intereſt of money, be af exactly the 
ſame value with annuities to begin at the extine- 
tion of ſuch marriages, and: ta be paid, during life, 
to the ſurvivors——In adding together the years 
which any great number of ſuch marriages, and 
their ſurvivorſni ps, have laſted, the ſums would be 
found to be equal. 
One is naturally led to underſtand the expedtation 
of life in the firſt of the ſenſes now explained, 
when, by Mr. Simpſon and Mr. De Moture, it is 
called, the number of years which, upon an equality 
of chance, a per ſon may ex pet to enjoy; or, the time 
which aiperſon of a given age may juſtly: expect to 
continue in being: and in the laſt ſenſe, when it is 
called, the ſhare of life due ta a per ſon. But, as in 


reality it is always uſed in the laſt of theſe ſenſes, 


() See Note (L) in the Append n. 
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the former language ſhould not be applied to it : 
And it is in this laſt ſenſe, that it coincides with 
the /ums of the preſent probabilities, that any given 
ſingle or joint lives ſhall attain to the end of the 
iſt, 2d, 2d, &c. moments, from this time to the 
end of their poſitble exiſtence ; or, (in the caſe of 
ſurvivorſhips) with the ſum of the probabilities, 
that there ſhall be a ſurvivor at the end of the iſt, 
2d, 3d, &c. moments, from the preſent time to 
the end of the poſſible exiſtence of ſurvivorſhip. 
This coincidence every one converſant in theſe ſub- 
jets muſt ſee, upon reflecting, that both theſe 
ſenſes give the true preſent value of a life-annuity, , 
ſecured by land, without intereſt of money (a). 
This period in joint lives, I have obſerved, is 
never the ſame with the period which they have an 
equal chance of enjoying; and in fingle lives, | 
have obſerved, they are the ſame only on the ſup- 
ſition of an uniform decreaſe in the probabilities 
of life. If this decreaſe, inſtead of being always 
uniform, is accelerated in the laſt ſtages of life,; 
the former period, in ſingle lives, will be legs than 
the latter; if retarded, it will be greater. 

It is neceſſary to add, that the number expreſ- 
fing the former period, multiplied by the number 
of {ſingle or joint lives whoſe expectation it is, ad- 
ded annually to a ſociety or town, gives the whole 
number living together, to which ſuch an annual 
addition would in time grow. Thus; fince 19, or 
the third of 57, is the expectation of two joint 
lives whoſe common age is 29, or common com- 
plement 57; twenty marriages every year between 
perſons of this age would, in 57 years, grow to 20 
times 19, or 380 marriages always exiſting toge- 
ther. The number of ſurvivors alſo ariſing from 


(a) See Note (L.) in the Appendix. 1 
theſe 


the State of London, N Population, &c. 1 3 5 


theſe marriages, and always living together, would, 


in twice 37 years, increaſe to the ſame number. 
And, ſince the expeclation of a ſingle life is always 
half its complement; in 57 years likewiſe, 20 ſingle 


perſons aged 29, added annually to a town, would 


increaſe to 20 times 28.5 or 570; and, When ar- 


juſt equal the acceſſions, and no further increaſe | 


be polible.  _. il 


It appears from hence, that the particular pro- 
portion that becomes extinct every year out of the 
whole number conſtantly exiſting together of ſin- 
gle or joint lives, muſt, wherever this number un- 


dergoes no variation, be exactly the ſame with the 
expectation of thoſe lives, at the time when their 
exiſtence commenced. Thus; was it found that 
a 19th part of all the marriages among any bod 


of men, whoſe numbers do not vary, are ubbed 


every year by the deaths of either the huſband. or 
wife, it would appear that 19 was, at the time they 


were contracted, the expectation of theſe marriages. 
In like manner; was it found in a ſociety, limited 
to a fixed number of members, that a 28th part 
dies annually out of the whole number of-mem- 
bers, it would appear that 28 was their common 


_ expectation of life at the time they entered. So 
likewiſe ; were it found. in any town, or diſtrict, 


where the number of births and burials are 
equal, that a 20th or zoth part of the inhabitants 
die annually, it would appear, that 20 or 30 was 
the expectation of a child juſt born in that town or 
diſtrict. Theſe expectations, therefore, for all fin- 
gle lives, are eaſily found by a Table of Obſerva- 
lions, ſhewing the number that die annually at all 
ages, out of a given number alive at thoſe ages 
and the general rule for this purpoſe, is “ to di- 
vide the ſum of all the living in the Table, at 
"4% the 


— 
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the age whoſe expectation is required, and at al} 
greater ages, by the ſum. of all that die annually 
<« at that age, and above it; or, which is the ſame, 
* by the number (in the Table) of the living at 
that age; and half unity ſubtracted from the 
<. quotient, will be the required expefation (a). 
Thus, in Dr. Halley's Table, the ſum of all the 
hving at 20 and upwards is, 20,724. The num- 
ber living at that age is 598 ; and the former num 
ber divided by the latter, and half are Oye ſub- 

tracted from the quotient, gives 34.15 for the ex- 
peftation of 20. The expectation of the ſame life 
by Mr. Si'mp/on's Table, formed: from the bills of 
mortality of Loudon, is 28.9 (c). 1 


(a) This rule, and alſo rules for findiog in all caſes the ex- 
pectations of joint lives and ſurvivorſhips, may be deduced with 
great eafe, by having recourſe to the doQrine of fluxions. In 
is method, Mr. De iure ſays, he diſcovered them. See Ap- 
pendix, note (L), where an account will be given of theſe de- 
duQions. omitted by Mr. De Maivrs. 1 6 

(3) If we conceive the recruit neceſſary to ſupply. the ae 
of every year to be made always at the end of the year, the di- 
vidend dught to be the medium between the numbers living at the 
beginsing and the end of the year. That is, it ought to be take 
4% than the ſum of the living in the Table at and above the 
given age, by half the number that die in the year; the effect 
of which diminution will be the ſame with the ſabtractien here di- 
rected The reaſon of this fubtraction will be further explained, 
in the beginning of the laſt Eſſay. 

(c) It appears in p. 133 and 133, that the e edlen: of ſin- 

le and joint lives are the ſame with the values of annuities on 
eſe lives, ſuppoſing no intereſt or improvement of money.— In 
conſidering this ſubject, it will, „occur to ſome, that, 
allowing intereſt for money, the valaes of lives muſt be the ſame 
with the values of annuities certain for a number of years equal 
to the expetations of the lives. But care muſt be taken not to 
fall into this miſtake. The latter values are always greater than 
the former: And the reaſon is, that, tho' a number of gle or 
Jaint lives of given ages will, among them, enjoy a given num- 
ber of years, yet ſome of them will eojoy a much greater, and 


lome 
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Theſe obſervations bring me to the pri | 
point which I have had all along in view. They 
iuggeſt to us an eaſy method of finding the num- 
ber of inhabitants in a place, from a Table of Ob- 
ſervations, or the bills of mortality for that place, 
ſuppoſing the yearly births and burials equal. 
% Find by the Table, in the way juſt deſcribed, 
i the expeclalioa of an infant juſt barn, and; this, 
„ multiplied by the number of yearly births, will 
be the number of inhabitants.” At Breflaw, 
according to Dr. Halley's Table, though half die 
under 16, and therefore an infant juſt born has an 
equal chance of living only 16 years; yet his es- 
peclat ion, found by the rule I have given, is near 
28 years; and this, multiplied by 1238, the num 
ber born annually, gives 34,664, the number of 


ſome a much ſs number of years. Thus; 100 marriages 
among perſons, all 29, would, as I have ſaid, one with another, 
exiſt 19 years; and an office bound to pay annuĩties to ſuch mar · 
riages during their continuance, might reckon upon making 9 
payments for each marriage. But then, many of theſe payments 
would not be made till the end of 30, and ſome not till the end 
of 40 years. And it is apparent, that on account of the greater 
value of quick than late payments, when money bears intereſt, 
19 payments ſo made cannot be worth as much, as the fame 
number of payments made regularly at the end of every year, 
till in 19 years they are all made. | 3 
This obſervation might be employed, to demonſtrate further, 
the error of thoſe who have maintained, that the value of a given 
life is the ſame, with the value of an annuity certain, for as 
many years as the life has an equal chance of exiſting, Were 
this true, an annuity on a life, ſuppoſed to be expoſed to ſuch 
danger in a particular year, as to create an equal chance, whe- 
ther it wilt not fail that year, would, at the beginning of the 
year, be worth nothing, though ſuppoſed to be fure of continuiag 
forever, if it eſcaped that danger.—But there can be no occafion 
for taking notice of an opinion, which has been embraced only 
by perſons ignorant of mathematics, and plainly unacquainted 
with the genuine principles of calculation on this ſubjedt See a 
— on Life-Annuities, by Weyman Lee, Eſq; of the Inner 


inhabitants. 
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inhabitants. In like manner, it appears from Mr. 
Simpſon's Table, that, though an infant juſt born 
in London has not an equal chance of living 3 years, 
His expeAation is 20 years; and this number, mul- 
tiplied by the yearly births, would give the num- 
ber of inhabitants in London, were the births and 
burials equal. The medium of the yearly births, 
for 10 years, from 1759 to 1768, was 15,710. 
This number multiplied by 20, is 3 14, 200; which 
is the number of inhabitants that there would be 
in London, according to the bills, were the yearly 
burials no more than equal to the births: that is, 
were it to ſupport itſelf in its number of inhabi- 
tants, without any ſupply from the country. But 
for the period I have mentioned, the burials were, 
at an average, 22,956, and exceeded the chriſten- 
ings , 246. This is, therefore, at preſent, the 
| yearly addition of people to London from other 
parts of the kingdom, by whom it is kept up. 
Suppoſe them to be all, one with another, perſous 
who have, when they remove to London, an ex- 
pectation of life equal to 30 years. That is; ſup- 
poſe them to be all of the age of 18 or 20, a ſup- 
poſition certainly far beyond the truth. From 

hence will ariſe, according to what has been before 
obſerved, an addition of go, multiphed by 7.246 
that is, 217,380 inhabitants. This number, added 
to the former, makes 531,580 ; and this, I think, 
at moſt, would be the number of inhabitants in 
London were the bills perfect. But it is certain, 
that they give the number of births and burials too 
little. There are many burying-places that are 

never brought into the bills. Many alſo emigrate 
to the navy and army and country; and theſe 
ought to be added to the number of deaths. What 
the deficiencies ariſing from hence are, cannot be 
determined, Suppoſe them equivalent to 6000 
Z every 
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every year in the births, and 6000 in the burials. 
This would make an addition of -20 times 6000, or 

120,000, to the laſt number; and the whole num- 
ber of inhabitants would be 651,580. If the bu- 
rials are deficient only two-thirds of this number, 
or 4000; and the births, the whole of it; 20 
multiplied by 6000, muſt be added to 314,290, 
on account of the defects in the birth: And, ſince 
the exceſs of the burials above the births will then 

be only 5, 246; 30 multiplied by 5,246 or 157,380, 
will be the number to be added on this account 3 
and the ſum, or number of inhabitants, will be 
59 1.580. But if, on the contrary, the burials are 
deficient 6000, and the births only 4000; 80,000 
muſt be added to 314,290, on account of the de- 
ficiencies in the births; and 30 multiplied by 9,246, 

or 277,380, on account of 

rials above the births; and the whole number of 
inhabitants will be 671,580. 


the exceſs of the bu- 


Every ſuppoſition in theſe calculations i is too high. | 


Emigrants from London are, in particular, allowed 
the ſame expeftation of continuance in London with 
thoſe who are born in it, or who come tq it in the 


firmeſt part of life, and never afterwards leave it; 


whereas it is not credible; that the former expecta- 
tion ſhould be ſo much as half the latter. But I 
have a further reaſon for thinking that this calcu- 
lation gives too high numbers, which has with me 
irreſiſtible weight. It has been ſeen, that the num- 
ber of inhabitants comes out leſs on the ſuppoſition, 
that the defects in the chriſtenings are greater than 
thoſe in the burials. Now it ſeems evident- that 
this is really the caſe ; and, as it is a fact not at- 
tended to, I: will here endegvyonir to explain di- 
ſtinctly the reaſon which proves it. 
The proportion of the number of births in — ; 
45 to the number who live to be 10 years of age, 
is, 
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is, by the bills, 16 to 5. Any one may find this 
to be true, by ſubtracting the anmal medium of 
| thoſe who have died under 10, for foine years paſt, 
from the annual medium of births for the lame num 
ber of years ——Now, tho', without doubt, Lon- 
don is very fatal to children, yet it ſeems incredi- 
ble that it ſhould be ſo fatal as this implies. The 
bills, therefore, probably, give the number of thoſe 
who die under 10 too great in proportion to the 
number of births; and there can be no ather caule 
of this, than a greater deficiency in the births than 
in the burials. Were the deficiencies in both e- 
qual; that is, were the burtals,. in proportion to 
their number, juſt as deficient as the births are in 
proportion to their number, the proportion of thoſe 
who reach 10 years of age to the number born, 
would be right in the 6b4lls, let the deficiencies 
themſelves be ever fo conſiderable. On the con- 
trary ; were the deficiencies in the burials greater 
than in the births, this proportion would be given 
too great; and it is only when the former are 
leaſt, that this proportion can be given too lit- 
tle.— Thus; let the number of annual burials 
be 23,000 ; of biribs 15,700 ; and the number 
dying annually under 10, 10,800. Then 4,900 
will reach ro, of 15700- born annually ; that is, 
5 out of 16.——-Were there no deficiencies in the 
burials, and were it fact that only half the num- 
ber born die under 10; it would follow, that there 
was an annual deficiency equal to 4.900 ſubtracted 
from 10, Soo, or 5,90G, in the hirths. Were the 
births a third part too little, and the hurials alſo a 
third part too little, the true number of births, 
burials, and of children dying under 10, would be 
20,933—— 30,666 and 14,400; and, therefore, 
the that would live to 10 years of age, 
would de 6,533 out of 20,933, or 5 of 16 as be- 
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fore —Were the births a third part, and the ba- 
rials fo much as two-fifths wrong, the number of 
births, burials, and children dying under 10 would 
be 20, 933—32, 200 and 15,120. And, therefore, 
the number that would live to 10 would be 3, 813 
out of 20,933, or five out of 18. Were the 
births a 3d part wrong, and the burials but a 6th, 
the foregoing numbers would be 20,933—26,8 ; 
— — therefore, the a that — 

live to 10 would be 8, 333 out of 20, 933, or five 

out of 12.56: And this proportion ſeems as low 
as is conſiſtent with probability. It is ſomewhat 
leſs than the proportion in Mr. Simꝑſon's Table of 
London Obſervations ; and much leſs than the pro- 
portion in the Table of Obſervations for Breſlars. 
The deficiencies, therefore, in the &jrihs, mult be 
greater than thoſe in the burials (a); and the leaſt 
number J have given, or 591,580, is neareſt to the 
true number of inhabitants. However, ſhould an 

one, after all, think that it is not improbable that 
only g of 16 ſhould live in London to be 10 years 
of age; or that above 74wc-thirds die under this 
age; the conſequence will ſtill be, that the fore- 
going calculation has been carried too high. For it 

will from hence follow, that the expefation of a 
child juſt born in London cannot be ſo muck as 1 
have taken it. This expe&ation is 20, on the ſup- 
Poſition that half die under 3 years of age, and 
that 5 of 16 live to be 29 years of age, agree- 


(a) One obvious reaſon of this fact is, that none of the births 
among Teavs, Puakers, Papiſts, and the three denominations of 
Diſſenters are included in the bills, whereas many of their burials 
are. It is further to be attended ro, that the abortive and ſtill- 
born, amounting to about 600 annually, are included in the bu- 
rials, but never in the births. If we add theſe to the chriſten- 
ings, preſerving the burials the ſame, the proportion of the born, 
according to the bills, who have reached ten for the laſt ſixteen 
years, will be very nearly one third inſtead of five fixteenths. | 


* 
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ably to Mr. Simpſon's Table. But if it is indeed 
true, that half die under 2 years of age, and 5 of 
16 under 10, agreeably to the hills, this expecta- 
tion cannot be to much as 17 (a); and all the 
numbers before given will be conſiderably reduced. 
Upon the whole : I am forced to conclude from 
theſe obſervations, that the ſecond number I have 
given, or 651,580, though ſhort of the number of 
inhabitants commonly ſuppoſed in London, is, very 
probably, much greater, but cannot be /eſs, than 
the true number. Indeed, it is in general evident, 
that in caſes of this kind numbers are very much 
over- rated. The ingenious Dr. Brakenridge. 14 
years ago, when the bills were lower than they are 
now, from the number of houſes, and allowing ſix 
to a houſe, made the number of inhabitants 51,800. 
But his method of determining the (5) number 
of houſes is too precarious ; and, beſides, fix to 
a houſe is too large an allowance. Many families 
| | no 


(a) This may be deduced from the obſervations in the laſt Eſſay; 
and it will be there proved, that in reality, this expectation does 
not exceed 18. | 

(5) Vid. Phil. Tranſactions, Vol. XLVIII, p. 788. In a pa- 
per ſubſequent to this, Dr. Brakenridge tells us, that in a late 
ſurvey it appeared, that in all Middleſex, London, Weſtminſter, and 
Southwark, there were 87,614 houſes, of which 19,224 were 
cottages, and 4810 empty. And he acknowledges, that this, if 

right, proves London to be much leſs populous than he had made 
it. See Phil. Tranf. Vol. L. p. 451. He does not mention 
how this ſurvey was taken ; but moſt probably it muſt have 
been incorreQ.—Mr. Maitland gives two accounts of the number 
of houſes within the bills. One carefully taken from the books 
of all the pariſhes and precinQs belonging to London; and an- 
other taken from a particular ſurvey in 1737, made by himſelf 
with incredible pains. The firſt account makes the number of 
houſes 85, 805. The ſecond account makes it 95,968, And 
the reaſon of the difference, he obſerves, is, that many land- 
lords of ſmall places, paying all taxes, they are in the pariſh- 
book reckoned as ſo many ſingle houſes, tho each of them con- 
tain ſeveral houſes. See Mr. Maitland's Hiſtory of London, 2d 
| | * Book 
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now have two houſes to live in.— The magiſtrates 
of Norwich, in 1752, took an exact account of 
both the number of houſes and individuals in that 
city. (a) The number of houſes was 9, 139, => 


Book at the end. — This, perhaps, may be alſo the reaſon of the 
deficiencies, which, | ſuppoſe, there muſt be in the ſurvey men- 
tioned by Dr. Brakenridge.—It will be obſerved preſently, that 
the number of inhabitants in London in 1737, was conſiderably 
greater than it is now. | . + 
(a) Vid Gentleman's Magazine for 1752, and Dr. Short's Com- 
farative Hiſlory of the Increaſe of Mankind, p. 38. In page 58 
of this laſt work the author ſays, that, in order to be fully ſatiſ- 
fied about the number of perſons to be allowed to a family, he 
_ procured the true number of families and individuals in 14 mar- 
ket towns, ſome of them conſiderable for trade and populouſneſs ; 
and that in them were 20,371 families, and 97,611 individuals, 
or but little more than 43 to a family. He adds, that, in order 
to find the difference in this reſpect between towns of trade and 
country pariſhes, he procured, from divers parts of the kingdom, 
the exact number of families and individuals, in 65 country pa- 
riſhes. The number of families was 17,208 ; individuals 76,284 ; 
or not quite 44 to a family.—In the place I have juſt referred to, 
in the Gentleman's Magazine, there is an account of the num- 
der of houſes and inbabitants in Oxford, excluſive of the colleges; 
and in Wolverbampton, Coventry and Birmingham, for 1750. 
The number of perſons to a houſe was, by this account, 44 in 
the two former towns, and 54 in the two latter. Dr. Davenant, 
from Mr. King's Obſervations, gives 473, as the number of per- 
ſons to a family for the whole kingdom. See An Eſſay on the 
probable method of making a people gainers by the balance of trade. 
From an account taken in 1770, it appeared, that the number of 
- inhabitants at Leeds in Yorkſhire, was 16,320, and of families 
3,899. In this populous and opulent town, therefore, the num- 
ber of perſons in a family, is only 43 : And the number in each 
bouſe, will not be quite five, ſuppoſing every ffth houſe to contain 
two families. From an account with which a friend at Shrewſbury 
has favoured me, it, appears, that in that town, in 1750, the 
number of inabitants to a houſe was, 45. — Very exact accounts, 
of which I ſhall take further notice, prove, that in the pariſh of 
Holy-Croſi, one of the ſuburbs of Shrewſbury, and at Northamp= | 
ton, the ſame proportion is 45 to a houſe in the former; and 42 
in the latter. It ſeems, therefore, that five perſons to a houſe is 
an allowance large enough for London, and too large for England 
; in 
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of individuals 36,169, which gives nearly 5 to 8 
houfe.—Another method which Dr. Brakenridgr 
took to determine the number of inhabitants in 
London was from the annual number of ' burials, 
adding 2000. to the bills for omithons, and ſup- 
poſing a 3oth part to die every year. In order to 

prove this to be a moderate ſuppoſition, he obſerves 
that, according to Dr. Halley's Obſervations, a 34th 
part die every year at Breſlaw. But this obſerva- 
tion was made too inadvertently, The number of 
annual burials there, according to Dr. Halley's ac- 
count, was 1174, and the number of inhabitants, 
as deduced by him from his Table, was 34,000 ; 
and therefore a 29th part died every year. Be- 
fides ; any one may find, that in reality the Ta- 
ble is conſtructed on the ſuppoſition, that the whole 
number born, or 1238, die every year; from 

whence it will follow, that a 28th part died every 


in general. From whence it will follow, that Dr. Brakenridge 
has likewiſe over-rated the number of people in England. In a 
letter to George Lexis Scott, Elq; publiſhed in 1756, 1n the Phil, 
Tranſ. Vol. 49, p. 877 ; he ſays, that he had been certainly in- 
formed, has the number of houſes rated to the window-tax was 
690,000. The number of cottages not rated, he adds, was not 
accurately known ; but from the accounts given in, it appeared, 
that they could not exceed 200,000; and from theſe data, in 
conſequence of allowing ſix to a houſe, he makes the number of 
people in England to be 5,340,000. Dr. Brakenridge has here 
under-rated the cottages ; and the true number of hcuſes in the 
kingdom in 1766, was 85,692. See Confiderations on the Traue 
and Finances of the kingdom, p 97. Call them, however, a mil- 
lion, and the number of people in England and Wales will be 
four millions and a half, 1 44 to a heuſe; and 5 millions, 
allowing 5 to a bouſe.— The former is probably too large an allow- 
ance ; but the latter is certainly ſo. The number of people in 
the kingdom may, therefore, be ſtated as probably not more than 
4 millions and a half; but certainly not 5 millions. The num- 
ber of people in Scotland and Ireland, Dr. Brakenridge eſtimates 
at 3 millions. See Phil. Tranſ. Vol. L. p. 473. | 
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year (a). Dr, Brakenridge, therefore, had he at- 
tended to this, would have ſtated a 24th part as 
the proportion that dies in London every year, and 
this would have taken off 150,000 from the num- 
ber he has given. But even this muſt be leſs than 
the juſt proportion. For let three-fourths of all 
who either die in London or migrate from it, be 
ſuch as haye been born in London; and let the reſt 
be perſons who have removed to London from the 
country, or from foreign nations. The expeation 
of the former, it has been ſhewn, cannot exceed 20 
years; and 30 years have been allowed to the lat- 
ter” One with another, then, they will have an 
expectation of 22 5 years. That is; one of 225 
will die every year (50). And, conſequently, ſup- 
ern 1 ES E. 71 93 8 | 2 poſing 
5 (a) Care ſhould be taken, in confidering Dr. Hullgꝰs Table, 
not to take the firſt number in it, or 1000, for ſo many juſt born. 
1238, he tells us, was the annual medium of births, and*1o00 | 
is the number he ſuppoſes alt living at one year and under. Is 
was inattention to this led Dr. Brakenridge to his miſtake 
It will be ſhewn in the 4th Eſſay, that the number of the liv- 
ing, under 20, is given too high in this Table ; and ftom hence 
it will follow, that more than a 28th part of the inhabitants die 


at Breſlaw annually. CNY W 
(5 The whole number of inhabitants in Rome in 1743, was 
147.476, and the annual medium of burials for three years, from 
1741 to 1743, was 6338. A 23d part, therefore, died every 
ear. See a Treatiſe in German, on the different degrees of hu- 
man mortality in different ſituations, by 'Suſmilch, firſt counſellor 
of his Prifffah Majeſty's Conſiſtory, and member of the Royal 
Academy of ſciences at Berlin, p. 15, oP | 
In 17561, the whole number of inhabitants in the ſame town, 
was 157,452. The annual medium of births, for three years, 
from 17 5% to 1761, was 5167; and of burials 5153: One in 
22, therefore died annually. Sec Dr. Short's Comparative Hiſ- 
tory of the Increaſe and Decreaſe of Mankind in England and ſe- 
weral Countries abroad, p. 59, 60-—In 1752, the accurate and 
diligent Mr, S7ruyk, took particular pains to determine the num- 
ber of inhabitants of Amfterdam ; and the reſult of his- enquiry 
was, that yery probably it did not 1122 to 200, 00. The 7 | 
5. 8 | bt i . 4 ai (KK. N 
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poſing the annual recruit from the country to be 
7000, the number of biribs 3 times 7000 or 21, ooo, 
and the migrations 28,000 (which are all high ſup- 
_ poſitions), the number of inhabitants will be, 22z 
multiplied by 28,000, or 630,000. 


I will 


ndl medium of bycials for fix years, from 1747 to 1752, was 
8247. Que in 24, therefpre, died annyally, See Suſmilch, ibid.— At 
Amſterdam, there is a great number of Jews, and their burials 
are not included in the bills. There muſt, I ſuppoſe; be other 
_ deficiencies, and an allowance for theſe would, I doubt not, in- 
creaſe- the proportion of inhabitants, who die annually, 10 one 
in 21 or aa. At Dublin, in the year 1695, the number of inha- 
. was found, by an rvey, to be 40,508, (ſee Phil. 
TranſaQipns, No. 26 ). 1 find no account of the annual bu- 
rials juſt at that time; but from 1661 to 1681, the medium had 
been 1613; and from 1715 to 1728 it was 2123. There can, 
therefore, be no material error in ſuppoſing that, in 1695, it was 
1800 ; and this makes 1 ia 22 to die annually, See Dr. Shert's 
Comparative Hiſtory, p. 15, and New Obſervations, p. 228.— 
The. annual medium of burials in the pariſh church and chapels 
f LeeDs, from 1754 to 1768, was 758. The number of in- 
abitants is 16380. ee 143. One in 21! of the in- 
habitants, therefore, die annually.—Theſe facts prove that 1 
have been too moderate in making only 1 in 223, including emi- 
grants, to die in London annually. | 4 
In 1631 the number of people in the city and liberties of Lon- 
don was taken, by order af the Privy Council, and found to be 
130,178.—— This account was taken five years after a plague 
that had (wept off near a quarter of the inhabitants; and when, 
therefore, the town being full of recruits in the vigour of life, 
the medium of annual burials muſt have been lower than uſual, and 
the births higher, Could, therefore, the medium of annual bu- 
rials at that time, within the walls, and in the 16 pariſhes without 
the walls, be ſettled, excluſive of thoſe who died in ſuch parts 
of the 16 pariſhes without the walls, as are not in the liberties, 
the proportion dying annually obtained from hence might be de- 
pended on, at leſs than the common and juſt proportion. But 
this medium cannot be. diſcovered with any accuracy. Graunt 
eſtimates. that two.thirds of theſe 16 pariſhes are within the /iber- 
ties ; and, if this is right, the medium of annual burials in the 
city aud liberties in 1631, was 5,500, and I in 232 died annually; 
or, making a {mall allowance for deficiencies in the bills, 1 in 23. 
Mt. Maiiland, in his Hiſtory of Londen, Vol. IL. p. 744, by a labo- 


the State. of London Popttlation, &c. 147 
I will juſt mention here one other inftance of ex” 
aggeration on the preſent ſubject. r. 
- Mr. Corbyn Morris, in his uſeful Obſervations on 
the pa growth' and prefent fate of the cuy of Lon- 
den, publiſhed in 1757, ſuppoſes that no more 
man a Goth part of the inhabitants of Landůom, 
who are above 20, die every year, and from hence 
he conctudes that the number of inhabitants was 
near @ million. In this ſuppoſition there was an 
error of at leaſt one half. According to Dr. Hats 
_ tey's Table, it has been ſhewn, that a gath part 
of all at 20 and upwards, die every year at Breſlaw. 
In London, a 2th part, according to Mr. Smp/or's 
Fable, and alſo according to all other Tables of 
London Obſervations. And in Scotland it has been 
found for many years, that, of 974 miniſters and 
profeſſors whoſe ages are 27 and upwards, a 33d 
part have died every year. Had, therefore, Mr. 
Morris ſtated a 3oth part of all above 20 as dying 
annually in Zondon, he would have gone beyond 
the truth, and his concluſion. would have been 
400, ooo leſs than it is. | | | 


rioue, but too unſatisfactory, inveſtigation, reduces this propor- 
tion to r in z; and: on the ſoppoſitions, that this is the true 
proportion dying annually, at all timer, in Londum, and that the 
eeficiencies in the burials {including the burials in *Marybone and 
Fancraſ; pariſhes) amount to 3,038 _— ke determines, 
that the number of the inhabitants within the bills was 725,903, 
in the year 1737. Würmla ad IE7 1 
The number of burials not brought to account in the bills-is; 
probably, now much greater than either Dr. Brakenridge or Mr. 
Maitland ſuppoſe it. ] have reckoned it ſo high as 6000, in 
order to include emĩigrants, and alſo. to be more ſure of not falliag 
below the truth. En Þ 10 gap 254M 9g 
It will appear in the laſt Eſſay, with an evidence little hore 
of demonſtration, that, at leaſt. one in 202 die annually in Lon- 
dun, and that, conſequently, the number of inhabitants, if the 
omiſſions ĩn the burials are 6000 cannot exceed 601,7 % é 
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Dr. Brakenridge obſerved, that the number of 
inhabitants, at the time he calculated, was 124,000 
leſs than it had been. The bills have lately ad- 

vanced a little, but ſtill they are much below what 
they were from 1717 to 1743. The medium of 

the annual brrths, for 20 years, from 1716 to 

1736, was 18,000, and of burials 26, 529; and, 

by calculating from hence on all the ſame ſuppo- 

fitions with thoſe which made 651,580 to be the 
preſent number of inhabitants in London, it will be 

found that the number then was + 35,840, or 84, 260 

greater than the number at preſent. London, 

therefore, for the laſt 30 years, has been decreaſ- 
ing; and though now it is increaſing again, yet 
there is reaſon to think that the additions lately 
made to the number of buildings round it, are 
_ owing, chiefly to the increaſe of luxury, and the 
inhabitants requiring more room to live upon (a). 


e a n G 1; * Hy | 
(a) The medium of annual. burials in the 97 pariſhes within 


the walls was, 


« 


From 1655 to 1669. — 3264 

From 1680 to 1690. 3309 

From 1730 to 1740, — — 2316 
From 1758 to 176 — S1620 


This account proves, that though, ſince 1665, Londen has 
doubled its inhabitants, yet, 2h the walls, they have de- 
creaſed; and fo rapidly for the laſt zo years as to be now re- 
duced to one thalf, be like may be obſerved of the 17 
pariſhes immediately without the walls. Since 1730, theſe pa- 
riſhes have been decreaſing fo faſt, that the annual burials in them 

have funk from 8.672 to 5.432, and are now lower than they 

were before the year- 1660. In Weſtminſter, on the contrary, 
and the 23 out- pariſhes in Miuuieſen and Surry, the annual bu- 
rials have ſmce 1660 advanced from about 4000 to 16,000. — 
"Theſe facts prove, that the inhabitants of London are now much 
lefscrowded- together than they were. It appears, in particular, 
that within the walls the inhabitants take as much room to live 
upon as double their number did formerly. The very ſame con- 
cluſions may be drawn from an examination of the. chritenings. 
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It ſhould be remembered, that the number of 
inhabitants in London is now ſo much leſs as T have 
made it, than it was 40 years ago, ou the ſuppo- 
fition, that the proportion of the omiſſions in the 
births to thoſe in the burials, was the ſame then 
that it is nov., But it appears that this is not 
the fact. From 1728, (the year when the ages 
of the dead were firſt given in the bills) to 1742, 
near five-ſixths of thoſe who were born died under 
10, according to the bills. From 1742 to 1752 
three quarters: and ever ſince 1752, this propor- 
tion has ſtood nearly as it is now, or at ſomewhat 


more than two-thirds, The omiſſions in the births, 


therefore, compared with thoſe in the þurials, were 
greater formerly; and this muſt render the diffe- 
rence between the number of inhabitants now and 
formerly ſomewhat ſeſs conſiderable than it may 
ſeem to be from the face of the bills. One reaſon, 
why the proportion of the amounts of the births 
and burials in the bills, comes now nearer than it 
did, to the true proportion, may, perhaps, be, 
that the number. of Diſſenters is leſſened. The 
Foundling Hoſpital alſo may have contributed a 
little to this event, by leſſening the number given 
in the bills as having died under 10, without tak- 
ing off any from the births; for all that die in this 
hoſpital are buried at Pancraſs church, which is 
not within the Bills. See the preface to a collection 
of the yearly bills of mortality from 1657 to 1758 
incluſive, p. 15. E as 
Il will add, that it is probable that London is now 
become leſs fatal to children than it was; and that 
this is a further circumſtance which muſt reduce 
the difference I have mentioned; and which is 
| lkewiſe neceſſary to be joined to the greater de- 
ficiencies in the births, in order to account for the 
very ſmall proportion of children who ſurvived 10 
. 1 | years 
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years of age, during the two firſt of the periods I 
have ſpecified. Since 1 152, London has been 
thrown more open. The cuſtom of keeping coun- 
try-houſes, and of ſending children to be nurſed 
in the country, has prevailed more. . But, parti- 


cularly, the deſtructive uſe of ſpirituous liquors a- 
mong the poor has been checked. | 


have ſhewn that in London, even in its preſent - 
Nate, and according to the moſt moderate com- 
putation, half the number born die under three 
years of age. But it appears from Graunt's (a) 
accurate account of the births, weddings, and bu- 
rials in three country pariſhes for 90 years; and 
alſo, from Dr. Short's collection of obſervations in 
his Comparative Hiftory, and his Treatiſe entitled, 
New Obſervations on the Town and Country Bills 
of Mortaluy ; that in country villages and pariſhes, 
the major part live to mature age, and even to 
marry, EY 3 

In the pariſh of Holy-Crofs O), in Salap, it ap- 

| e 


and paſture land; beſides 300 acres taken up by houſes and gar - 
dens. It is ſix miles in circumference ; half of which lies along 
the banks of the river Severn. mention theſe particulars to 
ſhew, that it may be reckoned a country pariſh ; tho', perhaps, 
nat perfectly ſo, on account of its nearneſs to Shrewſbury. — — 
The chriſtenings in it exceed the burials a little; and the num- 
ber of inhabitants (moſtly labouring people) has, for the laſt 20 
rs, kept nearly to 1050, without any conſiderable increaſe. — 

© regi of this pariſh, from 1750 to 1760, has been pub- _ 
liſhed in the LIld volume of the Philoſophical — 
N att 


ry 
* 
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pears from a curious regiſter, which has bee? 
kept by the Rev, Mr. Gorſuch, the vicar, that? 
of 655 who have died there at all ages for the laſt 
20 years, 321, or near one half, have lived to 20 
| years of age: and, by forming a Table of Obſer- 
vations from this regiſter, in the manner which 
will be deſcribed in the laſt Eſſay, I find that a 
child juſt born in this pariſh has an expectation of 
33 years ; and that in general, under the age of 

o, the expeclations of lives here exceed thoſe in 
3 in the proportion of about 4 to 3. —S0 
great is the difference, eſpecially to children, be- 
tween living in great towns and in the country. — 
But nothing can place this obſervation in a more 
ſtriking light, than the account given by Dr. To- 
mas Eber den, and publiſhed in the Philoſophical 
Tranſactions (Vol. LVII. p. 461.) of the increaſs 
and mortality of the inhabitants of the land of Ma- 
deira. In this iſland, it ſeems, the weddings have 


been to the births, for g years, from 1759 to 1766, 


as 10 to 46.8; and to the burials, as 10 10 27.5, 
orgto 24.75. Double 'theſs proportions, there- 
fore, or the proportion of 20 to 46.8, and of 18 to 
24.75, are the proportions: of the number marry+ 
ing annually, to the number born and the number 


Part I. Art. 25. And a continuation of it from 1760 to 1990, 
has been lately communicated and read to the Royal Society. le 
is to be wiſhed, that more ſuch accounts, fpecifying; as this 
does, the males and females dying at all ages, were kept in dif- 
ferent ſituations. This is the only ene that I have ever heard of 
in this kingdom. It is kept with particular care and accuracy 
oy Mr. Gorſuch; and furniſhes very uſeful data for determining 

e difference in value between town and country lives. I 
deſerves to be mentioned particularly, that no ners or fran 
s, which h to die in this pariſh, or who may be brought 
o it to be buried, are entered into the regiſter : Nor are any 

of the fixed inhabitants omitted, tho earned ous to be buried. 


L 4 Aying. 
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dying. Let 1 marriage in 3 be a 2d or (a) zd 
marriage on the ſide of either the man or the wo- 
man; or, in other words, let 1 in 6 of all that 
marry be widows and widowers; and g marriages 
will imply 15 perſons who have grown up to matu- 
rity, and lived to marry once or oftner ; and the 
proportion of the number marrying annually the 
firſt time, to the number dying annually, will be 
15 to 24-75, or 3 to 5, It may ſeem to follow 
from hence, that in this iſland three fifths of thoſe 
that die have been married ; and, conſequently, 
that only two fifths of the inhabitants die in child- 


hood and celibacy ; and this would be a juſt con- 
cluſion were there no increafe, or had the births 


and burials been equal. But it muſt be remem- 
bered, that the general effect of an increaſe while 
it is going on in a country, is to render the 
proportion of perſons marrying annually, to the 
annual deaths, greater, and to the annual 
births 4%, than the true proportion marrying, out 
of any given number born. This proportion ge- 
nerally lies between the other two proportions, but 
always neareſt to the firſt (5); and, in the preſent 
caſe, it cannot be ſo little as one half. | 

(a) This proportion is taken from fact. In all Pomerania, 
during 9 years, from 1748 to 1756, the number of perſons who 
married was 56,956 ; and of theſe, 10,586, were vidows and 
widowers. Suſmilch's Works, Vol. I. Tables, p. 98. 

(6) In a country where there is no increaſe or decreaſe of 
the inhabitants, and where alſo life, in its firſt periods, is ſo ſta- 


ble, and marriage ſo much encouraged, as that. half of al} who 
are born live to be married, the annual births and burials muſt be 


. equal, andalſo quadruple the number of weddings, after allowing 


for 2d and 3d marriages. Suppoſe in theſe circumſtances (every 
thiog elſe remaining the ſame) the probabilities of life, during its 
firſt ages, to be improved. In this caſe, more than half the 
born will live to be married, and an increaſe will take place. The 
births will exceed the burials, and both fall below quadruple the 

weddings; . 
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In London, then, half all that are born die under 
three years of age; and in Madeira above half 
Pe | live 


weddings; or, which is the ſame, below double the number 1 
annually married. — Suppoſe next (the probabilities of life and 
the encouragement of marriage remaining the ſame) the prolifick- 
neſs only of the marriages to be improyed. In this caſe it is plain, 
that an increaſe alſo will take place; but the annual births and 
burials, inſtead of being leſs, will now both riſe above quadruple 
the weddings; and therefore the proportion of the born to that 
part of the born who marry (being by ſuppoſition two to one) 
will be leſs than the proportion of either the annual births or 
the annual burials, to the number marrying annually. —— —Sup- 
ſe again (the encouragement to _— remaining the ſame) 
that the probabilities of life and the prolifickneſs of marriages are 
both improved. In this cafe, a more rapid increaſe will take 
place, or a greater exceſs of the births above the burials ; bur 
at the ſame time they will keep nearer to quadruple the weddings, 
than if the latter cauſe only had operated, and produced the 
ſame increaſe. I ſhould be too minute and tedious, were I to 
explain theſe obſervations at large. It follows from them, that, 
in every country ot ſituation where, for a courſe of years, the 
burials have been either equal 10 or leſs than the births, and both 
under quadruple the marriages; and alſo that, wherever the 
burials are /z/5 than quadruple the annual marriages, and at the 
ſame time the births greater, there the major part of all that are 


born live to marry. 

I have ſhewn how the allowance is to be made for 2d and 3d 
marriages. Very wrong concluſions will be drawn if this al- 
lowance is not made. But it is, in part, compenſated by the 
patural children which are included in the births, and which 
raiſe the proportion of the births to the weddings higher than it 
ought to "y and therefore bring it nearer to the true proportion 
of the number born annually, to thoſe who marry — af- 
ter deducting thoſe who marry a 2d or 3d time. 

In drawing concluſions from the proportion of annual births 

and burials, in different ſituations, ſome writers on the increaſe 
of mankind, have not given due attention to the difference in 
theſe proportions, ariſing from the different circumſtances of in- 
creaſe or decreaſe among a people. One inſtance of this I have 
now mentioned; and one further inſtance of it is neceſſary to be 
mentioned. The proportion of annual births to weddings has 
been conſidered as giving the true number of children derived 
from each marriage, taking all marriages one with another. -But 
his is true only when, for many years, the births and gel 
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hve to be married. Agrecably to this, it appears 
alſo from the account I have referred to, that the 
expethation of a child juſt born in Madeira is about 
39 years; or more than double the expectation of 
a child juſt born in London. For the number of 
inhabitants was found, by a ſurvey made in the 
beginning of the year 1767, to be 64,614. The 

annual medium of burials had been, for 8 years, 
1292; of births 2201. The number of inhabi- 
tants, divided by the annual medium of burials, 
gives 49-89 3 or the expeAatiny nearly of a child 
uſt born, ſuppoſing the h iribs had been 1293, and 
conſtantly equal to the burials, the number of in- 
habitants remaining the ſame. And the ſame 
number, divided by the annual medium of births, 
gives 29.35; or the expectation of a child juſt 
born, ſuppoſing the burials 2201, the number 
of births and of inhabitants remaining the fame. 
And the true expeFation of life muſt be ſomewhere 


near the mean between 49.89 and 29.35. 


Again; A goth part of the inhabitants of Made- 
ira, it appears, die annually. In London, I have 
ſhewn, that above twice this proportion dies an- 
nually. In ſmaller towns a ſmaller proportion dies; 
and the births alſo come nearer to the burials, - In 

eral ; there ſeems reaſon to think that in towns 
(allowing for particular advantages of ſituation, 
trade, police, cleanlineſs, and openneſs, which 
ſome towns may have,) the exceſs of the burials 
above the births and the annual deaths, are more 
or leſs as the towns are greater or ſmaller, ' In 


' have kept nearly equal. Where there is an exceſs of the births 
oceaſtoning an increaſe, the proportion of anmal/ births to wed- 
dings muſt be leſs than the proportion of children derived from 
each marriage; and the contrary muſt take place where there 


London 


naa decreafe. a 
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London itſelf, about 160 years ago, when it was 
ſcarcely a fourth of its preſent bulk, the births 
were much nearer to the burials, than they are 
now. But in country pariſhes and villages the 
births almoſt always exceed the burials ; and I 
believe it ſeldom happens that ſo many as a goth, 


or more than a 40th part of the inhabitants, die 


annually (a). In the four provinces of New-Eng- 
land there is a very rapid increaſe of the inhabi- 
tants; but, notwithſtanding this, at Bofon, the 
capital, the inhabitants would decreaſe were there 


(4) In the year 1733, a ſurvey was taken of the inhabitants 
of the pariſh of Stoke-Damerel, in Devonſbire, and the number 
of men, women, and children was found to be 3361.——The 
cbriſlenings for the year were..122—the weddings 28—burials 62. 
No more, therefore than the 54th part of the inhabitants 
died in the year. — In part of this year an epidemical fever pre- 
vailed in the pariſh. See Martyn's Abridgment of the Philof. 
Tranſactions, vol. IX. p 325.— According to Graunt's account 
of a pariſh in Hampſbire, not reckoned, he ſays, remarkably 
healthful, a 5oth part of the inhabitants had died annually for 
90 years. Natural and political Obſervations, &c. Chap. xit. 

In 1098 country pariſhes, mentioned by Sufmilch, the an- 
wal average of deaths, for fix years, ending in 1749, was 
5255. The number of inhabitants was 225, 357. One, there- 
fore, in 43 died annually. — In 106 other pariſhes, mentioned 
by him, this proportion was 1 in 50.—ln the dukedom of Wur- 
temberg, the inhabitants, he ſays, are numbered every year; 
and from the average of five years, ending in 1 754, it appeared, 
that, taking the towns and country together, 1 in 32 died an- 
nually,—In another province, which he mentions, conſiſting of 
635,998 inhabitants, 1 in 33 died annually. From theſe facts 
he concludes, that, taking a whole country in groſs, including 
all cities and villages, mankind enjoy among them about 32 or 
33 years each of exiſtence. And this, very probably, may nat 
be far from the truth in the preſent ſtate of moſt of the 
kingdoms of Eurgpe. And it will follow, that a child 
born in a country pariſh or village, has, at leaſt, an ex- 
pectation of 36 or 37 years; ſuppoſing the proportion of caun- 
try to town inhabitants to be as 35 to t; which, I think, this 
ingenious writer's obſervations prove to be nearly the caſe in 
Pamerania, Brandenbwgh, and ſome other kingdoms. 


no 
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no ſupply from the country: for, if the account 
I have ſeen is juſt, from 1731 to 1702, the burials 
all along exceeded the births (a). So remarkably 
do towns, in conſequence of their unfavourableneſs 
to health, and the luxury. which generally prevails 
in them, check the increaſe of countries. RE 
Healthfulneſs and prolifickneſs are, probably. 
cauſes of increaſe ſeldom ſeparated. In confor- 
mity to this obſervation, it appears from compar- 
ing the births and weddings, in countries and 
towns where regiſters of them have been kept, 
that in the former, marriages, - one with' another, 
ſeldom produce leſs than four children each; ge- 
nerally between four and five, and ſometimes a- 
bove five. But in towns ſeldom above four; gene- 
rally between three and four; and ſometimes under 
three (6). 


I have ſometimes heard the great number of old 

e in London mentioned, to prove its favoura · 
bleneſs to health and long life. But no obſervation 
can be more erroneous. There ought, in reality, 
to be more old people in London, in proportion to 
the number of inhabitants, than in any ſmaller 
towns; becauſe at leaſt one quarter of its inhabi- 
tants are perſons who come into it, from the coun- 


(a) See a particular account of the births and hurials in this 
town from 1731 to 1752 in the Gentleman Maggzine for 1753, 

„„ f | | 
- (5) Any one may ſee what evidence there is for this, by con- 
ſulting Dr. Shorfs two books already quoted, and the Abridg- 
ment of the Philoſopbical Tranſactions, Vol. VII. part iv. p. 46. 
and Graunt's account already quoted, of the births, weddings 
and burials in three country pariſhes for go years; compared 
with ſimilar accounts in towns. In conſidering theſe accounts, 
it ſhould not be forgotten that allowances muſt be made for the 
arfferent circumſtances of increaſe or decreaſe in a place, agreea- 
bly io the obferyation at the end of the note in page 152. 


try, 
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wry, in the moſt robuſt part of life, and with a 
much greater probability of attaining to old age, 
than if they had come into it in the weakneſs of 
infancy. But, notwithſtanding this advantage, there 
are much fewer} perſons who attain to great ages 
in London, than in moſt other places where obſer- 
vations have been made. At Breflaw it appears, 
by Dr. Halley's Table, that 41 of 1238 born, or 
a zoth part, live to be 80 years of age. — la the 
pariſh of All ſaints, in Northampton, an account 
has been kept ever ſince 1733 of the ages at which 
the inhabitants die; and I fog that a 22d part die 
there turned of 80. At Norwich a like account has 
been kept; and it appears that for the laſt 30 
years, a 27th part of the inhabitants have died, 
turned of the ſame age. According to Mr. Aer - 
ſebooms Table of Obſervations, - publiſhed, at the 
end of the laſt edition of Mr. De Moire s T rea- 
tiſe on the Doctrine of chances, a 14th part of all 
that are born live to 80. —— And in the pariſh of 
Holy-Croſs, already mentioned p. 143 and p. 1 5, 
the eleventh part of the inhabitants live to 80 (a). 
hut in London, for 30 years, ending at the 
year 1768, only 25 of every 1000, who have 
died, or a 40th part, have lived to this age; which 
may be ealily diſcovered, by dividing the ſum of 
all who have died during theſe years at all ages, 
by the ſum of all who have died above g. 


WP +11; 2111 F 2 | e 
(a) This, however, will appear itſelf inconſiderable, when 
compared with the following account: In 1761 the burials in 
* the diſtrict of Chriftianna, in © Norway,” amounted to 6,929, 
and the chtiſtenings to 11,024. Among thoſe who died; 
** 394, or 1 in 18, had lived to the age of 90; 63 to the age 
**. of 100, and ſeven to the age of 101. ——— In the dioceſe 
<<, of Bergen, the-;perfons who died amounted only to 2,580, of 
whom 18 lived to the age of 100; one woman to the age 
« of 104, and another woman to the age of 108.” 

1 See the Annual Regiſter for 1761, p. 191. 
G7 Among 
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Among the peculiar evils to which great towns 
are ſubject, I might further mention the PLacus. 
Before the year 1666, this dreadful calamity laid 
London almoſt wafte once in every 15 or 20 years , 
and there is no reaſon to think, that it was not 
generally bred within itſelf. A moſt happy alter- 
ation has taken place ; which, perhaps, in part is 
owing to the great advantages of cleanlineſs and 
opennefs, which London has enjoyed ſince it was 
rebuilt ; and which lately — been very wiſely 
improved | V 


Theſo facts I have now taken notice of are fo 
important that, I think, they deſerve more atten- 
tion than has been hitherto beſtowed upon them. 
Every one knows that the ſtrength of a ſtate con- 
ſiſts m the number of people. The encouragement 
of population, therefore, ought to be one of the 
firſt objects of policy in every ſtate; and ſome of 
the worft enemies of population are the luxury, the 
licentiouſneſs, and debility n and propaga- 


ted by great towns. 


I have obſerved that London is now (@) increa- 
ſing. But it appears that in truth, this is an event 
more to be dreaded than defired. The more Lon- 
don. increaſes, the more the reſt of the kingdom 
muſt be deſerted ; the fewer hands muſt be left for 
1 and, conſequently, the leſs muſt be the 
p enty, and the higher the price of all the means of 

ubfiftence. Moderate towns, being ſeats of refine- _ 
ment, emulation, and arts, may be public advan- 


(a) This increaſe is greater than the bills ſhew, en account of 
the omiſſion in them of the two pariſhes which have been moſt in- 
creafed by new buildings ; I mean Marybone and Pancrafs pa- 
riſhes. The former of paler! is, 1 ſuppoſe, now one of 
1 1 in London. 


tages. 


the State of London, Population, &c. 159 
tages. But great towns, long before they grow to 
half the bulk of London, become checks on popu- 
lation of too hurtful a nature, nurſeries of debau- 
chery and voluptuouſneſs; and, in many reſpects, 
greater evils than can be compenſated by any ad- 
vantages (4). IE Wn 

Dr. Heberden obſerves, that, in Madeira, the 
inhabitants double their own number in 84 
ears. But this (as you, Sir, well know) is a very 
flow increaſe, compared with that which takes place 
among our colonies in AMERICA. In the back 
ſettlements, where the inhabitants apply themſelves 
entirely to agriculture, and luxury is not known, 
they double their own number in 15 years; and all 
thro' the northern colonies, in 25 years (5). This 
is an inftance of increaſe ſo rapid, as to have 
ſcarcely any parallel. The births in theſe countries 
muſt exceed the burials much more than in Ma- 
dieira; and a greater proportion of the born muſt 
reach maturity.—lIn 1738, the number of inhabi- 
tants in. New Jerſey was taken by order of the 
government, and found to be 47,369, Seven 
years afterwards, the number of inhabitants was 


(e) The mean annual births, aveddings, and burials in the 
_ following towns, for fome of the laſt years, have been nearly, 


| Births. Weddings. FEurials. 


At Paris — 19 n — 4,400 — 19,400 
Vienna, — 5.500 — — 6,800 
Amſterdam, — 4,600 — 2,400 — 8,000 
Copenhagen, — 2,790 — 886 — 3, 300 

Berlin, for 857 


years, 60 — 3,855 — 980 — 5,054 
ing at 1759 „ | YR 
(3) See a diſcourſe on Chriſtian Union, by Dr. Styles, Beſſon, 
1761, p. 103, 109, &c. — See alſo, The Intereſt of Great Britain 
conſidered wr th regard to her 2 N with Obſervations 
coucerning the increaſe of manki bling of countries, &c. p. 
35. 2d edit. London, 176i. * hd ann 
„ again 
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again taken ; and found to be increaſed, by pro- 
creation only, above 14000; and very near one 
| balf of the inhabitants were found to be under 
(a) 16 years of age. In 22 years, therefore, they 


muſt have doubled their own number, and the. 


births muſt have exceeded the burials 2000 an- 
nually. As the increaſe here is much quicker than 
in Madeira, we may be ſure that a ſmaller pro- 
portion of the inhabitants muſt die annually. . Let 
us, however, ſuppoſe it the ſame, or a goth part. 
This will make the annual burials to have been, 


during theſe ſeven years, 1000; and the annual. 


births 3000; or an 18th part of the inhabitants.— 
Similar obſervations may be made on the much 
quicker increaſe in Rhode and, as related in the 


preface to the Collection of the London Bills of Mor- 


tality; and alſo in the valuable pamphlet, laſt 
quoted, on the Intereſt of Great Britain with re- 
gard to her Colonies, p. 36.——What a prodigious 
difference muſt there. be, between the vigour and 


the happineſs of human life in ſuch ſituations, and 
In ſuch a place as London ?—The original number 


of perſons who, in 1643, had ſettled in Neu- 


England, was 21,200. Ever ſince, it is reckoned, 


that more have left them than gone to them (6). 
In the year 1760, they were increaſed to half a 
million. They have therefore, all along doubled 
their own number in 25 yegrs. And if they con- 
tinue to increaſe at the ſame rate, they will, 70 
your hence, in New-England alone, be four mil- 


ons; and in all North America, above twice the 
number of inhabitants in Great Brilain (c). But 


I am 


(a) According to Dr. Halley's Table, the number of the liv ?- 


ing under 16, is but a third of all the living at all ages. 
( See Dr. Style7s pamphlet juſt quoted, p. 110, &c. 
(e) The rate of increaſe, ſuppoſing the procreative powers 


the ſame, depends on two cauſes : The © encouragement to 


« marriage 3 


{ 
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I am wandering from my purpoſe in this letter. 
The point I had chiefly in view was, the preſent 
43 e S ſtate 


40 marriage; and the 40 expedition of 4 child juſt born“ When 
one of theſe is given, the increaſe will be always in proportion 
to the other. "That is; as much greater or leſs as the ratio is of 
the numbers who reach maturity, and of thoſe who marry, to the 
number born, ſo much quicker or ſlower will be the increaſe. — 
Let us ſuppaſe the operation of theſe cauſes ſuch, as to produce 
an annual exceſs of the births above the burials, equal to a 36th 
part of the whole number of inhabitants. It may ſeem to follow 
| from hence, that the inhabitants would double their own num- 
ber in 36 years; and thus ſome have calculated. But the truth 
is, that they would double their own number in much leſs time. 
Every addition to the number of inhabitants from the births, pro- 
duces a proportionably greater number of births, and a greater 
excels of theſe above the burials; and if we ſuppoſe the exceſs 
to increaſe annually at the ſame rate with the inhabitants, or ſo as 
to preſerve the ratio of it to the number of inhabitants always 


the ſame, and call this ratio __ the period of doubling will be, 


the quotient produced by dividing the logarithm of 2, by the 
difference detween the logarithms of r -+- 1 ander; as might be 
eaſily demonſtrated. In the preſent caſe, r being 36, and r + 1 
being 37, the period of doubling comes out 25 years. If r is 
taken equal to 22, the period of doubling will be 15 years. — 
But it is certain that this ratio may, in many ſituations, be greater 
than r; and, inſtead of remaining the ſame, or becoming leſs, 
it may increaſe, the conſequence of which will be, that the period 
of doubling will be ſhorter than this rule gives it. According to 
Dr. Halley's Table, the number of perſons between 20 and 42 
years of age is a third part of the whole number living at all ages. 
The prolific part, therefore, of a country may very well be a 4th 
of the whole number of inhabitants; and ſuppoſing four of theſe, 
or every other marriage between perſons all under 42, to produce 
one birth every year, the annual number of births will be a 16th 
part of the whole number of people. And, therefore, ſuppo- 
ſing the burials to be a 48th part, the annual exceſs of the births 
above the burials will be a 24th part, and the period of doubling 
17 years —The number of inhabitants in New-England was, as 
I have ſaid from Dr. Style/s pamphlet, half a million in 1760. If 
they have gone on increaſing at the ſame rate ever ſince, they 
mutt be now 640,000; and it ſeems to appear that in fact they 
are now more than this number. For, ſince writing the ab-. 
_——* obſervations, 
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ſtate of London as to healthfulneſs, number of in- 
habitants, and its influence on population. The 


obſervations I have made may, perhaps, help to 
ſhew, how the moſt is to be made of the lights 


afforded by the London bills; and ſerve as a ſpe- 


cimen of the proper method of calculating from 


them. It is indeed extremely to be wiſhed, that 
they were leſs imperfect than they are, and extended 
further. More pariſhes round London might be 


taken into them; and, by an eaſy improvement in 


obſervations, I have ſeen a particular account, grounded chiefly 
on ſurveys lately taken with a view to taxation, and for other 
purpoſes, of the number of males, between 16 and 60, in the 
| four provinces. According to this account, the number of ſuch 
males is 218,000. The whole number of people, therefore, be- 
tween 16 and 60, muſt be nearly 436,000. In order to be more 
ſure of avoiding exceſs, I will call them only 400,000. In Dr. 
Halley's Table the 71 of all the living under 16 and above 
Go, to the reſt of the living, is 13.33 to 20 and this will 


make the number of people now living in the four provinces of 


New-England to be 666,000. But on account of the rapid in- 
creaſe, this proportion muſt be conſiderably greater in New- 
England, than that given by Dr. Halley's Table. In New- Jerſey, 
] have ſaid the number of people under 16, was found to be al- 
moſt equal to the number 2bove 16. Suppoſe, however, that in 
New-England, where the increaſe is flower, the proportion I 
have mentioned is only 16 to 20; and then the whole numbet 
of people will be 520,000. 


I cannot conclude this note without adding a remark to remove 


an objection which may occur to ſome in reading Dr. Heberden's 
account of Madeira, to which I have referred. In that account 


- 5945 is given as the number of children under ſeven in the iſland, 


at the beginning of the year 1767. The medium of annual 


births, for eight years, had been 2201; of burials 1293. In 


fix years, therefore, 4 3,206 muſt have been born; and if, at the 
end of fix years, no more than 5945 of theſe were alive, 1210 
muſt have died every year. That is; almoſt all the burials in 
the iſland, for fix years, muſt have been burials of children un- 
der ſeven years of age. This is plainly incredible ; and there- 
fore, it ſeems certain, that the. number of children under ſeven 
years of age muſt, through ſome miſtake, be given in that ac- 
count, 3000 or 4000 too little, | 


the 
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the pariſh regiſters now kept, they might be ex- 
tended through all the pariſhes and towns in the 
kingdom. The advantages ariſing from hence 
would be very conſiderable. It would give the 

preciſe law according to which human lite waſtes 
in its different ſtages ; and thus ſupply the neceſ- 
ſary data for computing. accurately the values of 
all Iife-annuities and reverſians. It would, like- 
wiſe, ſhew the different degrees of healthfulneſs of 

different ſituations, mark the progreſs of popula- 
tion from year to year, keep always in view the 
number of people in the kingdom, and, in many 

other reſpects, furniſh inſtruction of the greateſt _ 
importance to the ſtate. Mr. De Morvre, at the 
end of his book on the Doctrine of Chances, has 
recommended a general regulation of this kind ; 
and obſerved, particularly, that at leaſt it is to be 
wiſhed, that an account was taken, at proper in- 
tervals, of all the living in the kingdom, with their 
ages and occupations; which would, in ſome de- 
gree, anſwer moſt of the purpoſes I have men- 


tioned. —But, dear Sir, I am ſenſible it is high time 


to finiſh theſe remarks. I have been carried in 
them far beyond the limits I at firſt intended. I 
always think with pleaſure and gratitude of your 
| friendſhip. The world owes to you many impor- 
tant diſcoveries ; and your name mult live as lon 

as there' is any knowledge of philoſophy among 
mankind. That you may ever enjoy all that can 
make you moſt happy, is the ſincere wiſh of, 


S1R, 
Tour much obliged, 
| 8 and very humble ſer van 
Newington-Green, . OY hy 
April 3, 1769. RicHARD PRICE, 


Ms... . 
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POST ECRISP TT. 


AT T Edinburg b, bills of mortality, of the farne 
kind with in London, have been kept for 
many years. I have, ſince the foregoing letter was 
written, examined theſe bills, and formed a Table 
of Obſervations from them, as I found them for a 
| om of 20 years, beginning in 1739, and ending 
m 1758.—As this is a town of moderate bulk, and 
ſeems to have a particular advantage of ſituation ; 
] expected to find the probabilities of life in it, 
nearly the ſame with thoſe at Breflaw, Northamp- 
ton, and Norwich; but J have been ſurprized to 
obſerve, that this is not the caſe. During the pe- 
riod I have mentioned, only one in 42 of all who 
died at Edinburgh, reached 80 years of age, 
which is a ſmaller proportion than attains to the 
fame age in London. See p. 157.—In general; it 
appears, that the 2 of life in this town 
are much the ſame, thro' al} the ſtages of life, 
with thoſe in London, the chief difference being, 
that after 30, they are lower at Edinburgh. —It is 
not difficult to account for this. It affords, I think, 
a ſtriking proof of the pernicious effects ariſing from 
uncleanlineſs, and crouding together on one ſpot 
too many inhabitants. At Edinburgh, Mr. Mait- 
land ſays, © the buildings, elſewhere called houſes, 
are denominated lands; and the apariments, in 
% other places named fries, bere called houſes, 
* are ſo many freeholds inhabited by different fa- 
* mihes ; - area the houſes are fo exceſſively 
„ crouded with people, that the inhabitants of this 
* city may be juſtly preſumed to be more nume- 
* rous than thoſe of ſome towns of triple its dimen- 


* ſions.” See Maitland's Hiſtory of Edinburgh 2 
P. wot: | In 


* 
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In the year 1748, the whole number of | apart- 


ments or families in the city and liberties of Edin- 
. - burgh, was 9064. This Mr. Maitland mentions 


as the reſult of particular examination, and un- 
doubtedly right, - 7b. p. 217, 218.—In 1743, an 
accurate account was taken, by the deſire of this 


writer, of the number of families and inhabitants in 


the pariſh of St. Cuthbert. 1b, p 171. The number of 
families was 23710, and of inhabitants at all ages 


9731. The proportion, therefore, of inbabitants to 
Families, was 4 18 to 1; and, ſuppoſing this the true 


proportion for the whole: town, the number of in- 
habitants will be 476 multiplied by 9064, or 3), 162. 
The yearly medium of deaths in the town and li- 


berties for eight years, from 1741 to 1748, was 


1783. . p. 220 and 222. And, conſequently, 
one in 203 died annually, | 


Mr. Maitland, tho' poſſeſſed of the data, from 


which theſe concluſions neceſſarily followed, has 
made the number of inhabitants 50, 120, in con- 


ſequence of a diſpoſition to exaggerate in theſe 


matters, and of aſſuming, without any reaſon, a 
28th part of the inhabitants as dying annually. -- 
In page 220, he expreſſes much ſurprize at find- 


ing, that the number of males in this town was 


leſs than the number of females, in the propor- 
tion of 3 to 4. But this is by no means peculiar 
to Edinburgh. * | 


All I have been ſaying muſt be underſtood of 
the ſtate of Edinburgh, before the year 1758. The 


bills, for the laſt 12 years, have been ſo irregular, 
and ſo different from the ſame bills for the prece- 


ding years, and from all other bills, that I cannot 


give them any credit. Either ſome particular in- 
correctneſs has crept into the method of keeping 
them; or there has been ſome change in the ſtate 
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of the town which renders them of no uſe. Pro- 
bably the former is the truth. 


From the note in p. 159, it appears, that the 
chriſtenings and burials at Paris, come very near 
to equality. This once led me to ſuſpect, that 
there muſt be ſome particular fingularity in the 
ſtate of Paris, which rendered it much leſs preju- 
dicial to health and population than great towns 
commonly are. But — information has lately 
obliged me to entertain very different ſentiments. 
The difference between the births and burials at 
Paris, is much greater than the bills ſnew. Chil- 
« dren here are baptized the inſtant they are born; 
and, in a day or two afterwards, it is the cuſ- 
* tom to ſend them to the adjacent villages to be 
« nurſed. A great number therefore, of the in- 
c fantg born at Paris, die in the country, and theſe 
e appear only in the regiſter of chriſtening.” See 

a book entitled e Police of France, page 127. 
And Buffon's Natural Hiftory, Tom. II. at the 
end.—“ All the children alſo received into the 
« Foundling-Hoſpital, are immediately ſent to be 
* nurſed in the country, at a diſtance from Paris, 
„ where they remain 5 or 6 years; at the end of 
* which time they are brought again to Paris, the 
« boys to be placed in the ſuburbs of St. Antoine, 
and the girls at Salpetriere, to be further main- 
„ tained 'till they arrive at the age of 12 years.” 
Police of France, p. 81 —The following paſſage in 
the ſame writer, containing a further account of 
this Hoſpital, is important; and, therefore, tho 
long, I cannot help tranſcribing it.———< Let us 
ſuppoſe, that out of 4000 children annually car- 
e ried into the country, two thirds may die, du- 
ring the five years they are deſtined to remain 

ö 
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' « at nurſe; ſo that only 1333 would conſtantly 
be the annual number ſent back to Paris; who, 
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being kept at the two Hoſpitals St. Antoine and 


Salpetriere juſt mentioned, till they are 12, and 
ſucceeded by a like number each year, the to- 


tal number compoſed of all brought in the ſuc- | 


ceſſive years, would make the conſtant reſting 
ſtock to amount to 9331. But of theſe we will 


ſuppoſe a 5th part to die every year, Yet even 


then the conſtant reſting ſtock of children ought 


to be 7465. How greatly then muſt we be ſur- 


prized to find, by the authentic account taken 
from their own books, only 640 boys in the 
college of St. Antoine, and not more than 600 


girls at the Salpetriere fo that the reſting ſtock 


of returned foundlings appears ta be no more 
than 1240, which being deducted from 
7465, will make the difference in the deficien- 


cies 6225. What then becomes of theſe ?—Are 
they reclaimed by their parents? Or do they 


periſh for want of care ?— In anſwer to which 
queſtions it was explained to. me ; that as many 


of the lower claſs of people were induced to 


marry, in order to be excuſed from ſerving in 
the militia ; ſo when they have children, which 
they are unable to maintain, * uſually ſend 
them to this hoſpital; which, therefore, muſt 
be looked upon, as not only a charity for the 


care of expoſed and deſerted children whoſe pa- 
rents are unknown, but alſo as a public nurſery 
for the ſuſtenance of the children of poor peo- 
ple, who, tho' regiſtered at the office, are often 


reclaimed from their country nurſes by their 
parents, This accounts, in ſome meaſure, for 
the ſmall ſtock of children brought back to the 
hoſpital at Paris. The further difference is 
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168 On the Expedtatibn of Lives; 
« ſuſpected to be owing to the inſufficient nouriſh- 
„ ment they receive; as this particular charity, 
as well as the General Hoſpital, adopts that 
« prepoſterous method of taking in an unlimited 
* number, while there is only a limited income 
„ for their ſubſiſtence; bid. page 83. 

Theſe facts prove, that, at the ſame time that 
the regiſter of chriſtenings at Paris muſt be full, 
the regiſter of burials muſt be very deficient, Let 
the deficiencies be reckoned at 4700 ; and, con- 
ſequently, the annual burials at 24,100. The an- 
nual average of weddings, given in p. 159, is 4400; | 
and, therefore, the number of? perſons who marry 
annually muſt be 8800. Deduct a 6th part (a) 
for widows and widowers; and 7134 will be the 
number of virgins and batchelors marrying au- 
nually.—The difference, between the chriſtenings 
and burials is 5000 ; which, therefore, is the num- 
ber of annual recruits from the country. Theſe, 
in general, muſt be perſons in mature life. Sup- 
poſe 3300 of them to marry after ſettling at 
Paris, Then, 7134 leſſened by 3300, or 38 34, 
will be the number of perſons born at Paris who 
grow up to marry ; and 15,266, or four fifths of 
all who are born at Paris, will be the number dying 
annually in childhood and celibacy” | 

The ſuppoſitions on which I have made this 
computation ſeem moderate; but if any one thinks 
otherwiſe, he may make the ſame calculation on 
any other ſuppoſitions. e | 

The births at Paris are above four times the wed- 
dings ; and it may ſeem, therefore, that here, as 
well as in the moſt healthy country ſituations, every 
wedding produces above four children. I have 
obſerved nothing like this in any other great town. 
Many children born in the country are, I ſuppoſe, | 
a) Vid. Note, page 152. | 
2 mY brought 
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(a), brought to the Foundling-Hoſpital, and there 
chriſtened. This hoſpital may likewiſe occaſion a 
more than common number of illegitimate births. 
And, beſides, ſome who leave the country to ſet- 
tle at Paris, may come thither already marned. 
Theſe are circumſtances that will ſwell the regiſter 
of births, without having any effect on the wed- 
dings. I do not, however, know that any of 
them take place at Paris; and, perhaps, it muſt 
be granted, that it is diſtinguſhed in this reſpect 
from moſt other towns. Nor can I wonder at this, 
if it be indeed true, not only, that all married 
men in France are excuſed ſerving in the militia 
from whence draughts are made for the army, but 
alſo, that a fifth of all the children born at Paris 
are ſent to the Foundling-Hoſpital (b). Theſe are 
encouragements to marriage that no other city en- 

. joys. It has been ſeen that the Foundling-Hoſprtal, 
tho' attended with this effect, is, probably, in the 
higheſt degree pernicious ; but it is to be wiſhed, 
that ſome policy of the fame kind with that i 


(a) « If the parents of a child brought to this Hoſpital are 
* known, the regiſter of its baptiſm muſt be produced. If the 
patents are — the child muſt be baptiſed after being 
received. Police of France, page 82. | | | 
() See Police of France, &c. p. 83.—This writer adds, that 
a third of all that die at Paris die in Hoſpitals. © In the Hotel 
% Dieu (a great Hoſpital ſituated in the middle of the city) we 
« may, he ſays, behold a horrid ſcene of miſery ; for, the beds 
„being too few for the numbers admitted, it is common to kr. 
« 4, or 6, or even 8 in a bed together, lying 4 at one end, a1 
« 4 at the other, ill of various diſtempers in ſeveral degrees ; 
«* ſome bad, others worſe ; ſome dying, others dead. — Above 
« a fiſth of all admitted to this hoſpital die z the annual numbers 


„admitted being 21,823. The medium of deaths for three 
years from 1751 t01753, 4650.—The medium of deaths for 
e the ſame years in all the Hoſpitals was 6181.” 1b. p. 85.— 
In our two great city Hoſpitals; St. Thomas's and St. Bartbolo- 
mers, about 600 die annually ; or one in 13 of all admitted as 
1n-patients. 


mentioned, 
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mentioned, was purſued in this kingdom. —— At 
the end of the ad vol. of Monſieur De Buffon's Na- 
tural Hiflory, there are Tables formed from the 
Obſervations of M. Du Pre de S. Maur, of the 
French Academy, containing an account of the 
ages at which 13, 189 perſons died in three pari- 
ſhes at Paris; and alſo, of the ages at which 
10,805 perſons died 1n 12 country pariſhes and 
villages near Paris. According to theſe Tables, 
many more die in the 4 of life, and much 
| fewer in the latter part of life, in the country than 
in Paris. But the circumſtances of Paris, and the 
country round it, are ſuch, that no argument can 
be drawn from hence in favour of Paris. Many 

of the children dying in the country, are children 
ſent thither from Paris to be nurſed ; and, on the 
other hand, many, perhaps mof, of thoſe who 
die in old age at Paris, are perſons who have 
removed thither from the country, ſome to 
Hoſpitals, and ſome to places and ſettlements. It 
is evident, therefore, that theſe tables give a repre: 
ſentation of the probabilities of life at Paris, which, 
when compared with thoſe in the adjacent country 
(a), is juſt the reverſe of the truth. Were the 
children born at Paris, who die in the country, to 
be transferred to the country regiſter, there is no 
reaſon to doubt, but that the probabilities of life 
at Paris, would be found as low, in compariſon 
with thoſe in the country, as the probabilities of 
life in London are; or, perhaps, much lower. ——- 
This obſervation is applicable, in ſome degree, to 
moſt other great towns; and, in general, on ac- 
count of the migrations from the country to towns, 


(a) It is for this reaſon that theſe Tables, when combined, 
exhibit juſtly the nean probabilities of life for town and country 
taken together; and that the Table of the decrements of life de- 
duced from them by M. Bion and Mr. Du Pre, agrees nearly 
with Dr. Halley's Table. IHE < | 

Ts Davies 
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navies and armies, we may be ſatisfied, that we err 
on the fide of defef, whenever we judge of the 
probabilities of life in the country, from the num- 
bers dying in the ſeveral ſtages of life; and, on 
the ſide of exceſs, whenever, in the ſame way, we 

judge of the probabilities of life in 2wns. And 
this, it is obvious, has a -tendeney to confirm all 
that has been ſaid in the preceding Eſſay, concern- 
ng the pernicious effects of great towns on human 
life. bh "BEG? 
PF Fhere are ſeveral ordinances and arrets of coun- 
cil which fix the boundaries of Paris, and prohibit 
all new buildings beyond thoſe boundaries. — The 
reaſons of this regulation, as ſet forth in one of 
theſe arrets, are remarkable; and it will not be 
improper to recite them. — By the exceſſive 
„ aggrandizing of the city, it is ſaid, the air would 
be rendered unwholſome, and the eleanning the 
ſtreets more difficult. Augmenting the num- 
“ber of inhabitants would augment the price of 
„ proviſions, labour, and manufactures.” | 
«© The ground would be covered with buildings, 
_ ** which ought to be cultivated in raiſing the ne- 
* ceſlary ſubſiſtence for the inhabitants; and there- 
by hazard a ſcarcity.” —— The people in the 
„neighbouring towns and villages would be tempt- 
* ed to come and fix their reſidence in the capi- 
* tal, and deſert the country.” — And laſtly ; 
* the difficulty of governing ſo great a number of 
* people would occaſion a diſorder in the Police, 
% and give an opportunity ta rogues to commit 
** robberies and murders (a. 
No one can think oyergrown cities greater evils 
than I do. But, yet, I can by no means: approve 
of this policy. The effect of it muſt be, crouding 


— 


() Vid. Police of France, p. 130, 6 * 
| - _ together 
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together too many people within the preſcribed 
boundaries, and rendering a town more the ſcat of 
uncleanlineſs, infection and diſeaſe, — The number 
of houſes in Parts is reckoned to be 28,000 (a), 
or 30,000 ; but the number of inhabitants, ſup- 
polog a 26th part to die annually, cannot be much 
ſs than 480,000, or 16 times the number of 


houſes. | 
It is happy for LowDon, that there have been 


no laws to reſtrain its increaſe. In conſequence of 


being allowed to extend itſelf on all ſides into the 
country, the inhabitants now take near twice the 
room to live upon that they did; and it is become 
lefs the means of ſhortening human life, See p. 


x48, 150, and 158. 


In page 159, I have given * annual medium of 
births, weddings, and burials at BæRLIx, from 
1755 to 1739. In 174), an account was taken 
with the utmoſt care, by order of the King of 
Pauss14, of the number of inhabitants in this 
town; and, it was found to be 10), 224.— n or- 
der to be more certain, a ſecond account was taken 
the ſame year; and tlie number found the ſame 
within 200.— In 1755, the inhabitants were in- 


. creaſed to 126, 661. Their number, therefore, in 


1758, could ſcarcely be leſs than 134,000 ; and 
muſt have been to the annual burials nearly as 
26x to x, —— This is a higher proportion than 
could be expected in a town ſo conſiderable; and 
alſo much crouded, as to have, at an average, 16 
inhabitants in every houſe. But there is a plain 
reaſon to be given for this fact. BER LIx, for many 
years had been increaſing very faſt, by a conflux 


(a) Bid-—There are other accounts which make this num- 
ber above 50,000. | p 
0 
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of people from the ſurrounding country and pro- 
flo About the year 1700, the medium of an- 
nual burials was no more than 1coo. In 50 years, 
therefore, it has more than quadrupled itielf. —— 
In a city increaſing with ſuch rapidity, the ratio of 
inhabitants to the annual deaths, mult be greatly 
below the juſt ſtandard Were there now, < 


acceſſions to Lonpon of deſerters from the coun- 


try, in the beginning of mature life, as would 
cauſe the number of inhabitants to increaſe at the 
rate of 10,009 every year, it would in 60 years be 


doubled; and the proportion of inhabitants to 


deaths would riſe gradually, till it came to be a- 
bout one third greater. BERLIx, we have ſeen, 
has, in fact, increaſed at more than double this 
rate; and, therefore, the proportion of inhabi- 
tants dying annually in it is in reality very low. 
The ingenious Suſ/mlch, to whoſe works, 1owe 
my information concerning Ber itn, makes the 
proportion of people who die annually in great 
towns, to be from 2, to; in moderate towns, 
from to ; and in the country from +. to .— 
The obſervations and facts in this Eſſay, joined 
to thoſe which will be found in the àth Eſſay, 
. prove, I think, that theſe proportions may bemore 


truly ſtated as follow. — Great towns, from r or - 


26 tO x3 Or . Moderate towns from 2, to 27. The 
country, from , or , to or . — This, how- 


ever, muſt be underſtood with exceptions. There 


may be moderate towns ſo ill fituated, or whole in- 
habitants may be fo crouded together, as to ren- 
der the proportion of deaths in them greater than 


in the largeſt towns : And, of this, EpinsBurcy, 


if it is not now, was 20 years ago an example. — 
There may be alſo great towns in which, from a 
ſudden increaſe, this proportion may be leſs than 


in ſmall towns; And of this, I have juſt given an 
example in BERLIN, ED ESSAY 
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On Mr. Dx Morvae's Nules for calculating the 
Values of Joint Lives. 


HE calculation of the values of fingle and 

joint lives, from given Tables of Obſerva- 
tion, being tedious and troubleſome; Mr. De Mei- 
vre has had recourſe to two Hypotheſes, which give 
eaſy rules for this purpoſe ; and which, he thought, 
_ correſponded with ſufficient exactneſs to Obſerva- 
tions. The firſt of theſe Hypotbeſes is, that 
the probabilities of life decreaſe, as we advance 
from childhood to old age, in an arithmetical pro- 
greſſion ; or in ſuch a manner, that the difference is 
always the ſame, between the number of perſons 
living at the beginning of any one year, and the 
number living at the beginning of the next follow- 
ing year. The other Hypothefis is, that the 
probabilities of life decreaſe in a geometrical pro- 
preſſion ; or in ſuch a manner, that the proportion 
is always the ſame, between the number of perſons 
living at the beginning of any one year, and the 
number living at the beginning of the next follow- 
ing year. — All the Tables of Obſervation ſhew, 
that the real law, according to which human life 
waſtes, comes much nearer to the former Hypo- 
theſis, than the latter. In Tables III, IV, and 
V, in the Appendix, it is fo near the former Hy- 
potbeſis, that the differente is ſearcely worth re- 
garding. According to this Hypothefis, therefore, 
(accommodated to the Bre/law Table, in the man- 
ner mentioned in the note, page 2.) Mr. De Morvure 


calculated the values of fingle lives; and the rules 
found 
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found upon it for this purpoſe are ſo eaſy, that an 
operation which would otherwiſe take up much 
time, may be performed almoſt immediately, 
By proceeding on the ſame principles, the values 
of joint lives might have been calculated; but the 
rules for this purpoſe derived from theſe principles, 
are far from being equally eaſy in practice. Here, 
therefore, Mr. De Moi vre quitted his irt Hypo- 
theſis; and finding, that the ſecond Hypotheſis af- 
forded, in the caſe of joint lives, rules that were 
as eaſy, as the rules given by the other Hypothe- 
fis were in the caſe of ſingle lives, he choſe to adopt 
this Hypotbeſis; believing at the ſame time, that 
the values of joint lives, obtained by rules derived 
from it, would not deviate much from the truth. 
But in this he was greatly miſtaken, The values 
of two joint lives obtained by theſe rules are ſo 
wrong, that in finding the preſent value, in a fingle 
payment, of one life after another, they generally 
give reſults which are near + of the true value too 
great; and about wo too great, when the 
value is ſought in annual payments during the joint 
lives. — Theſe are errors fo conſiderable, that I 
think it is of particular importance that the public 
ſhould be informed of them, in order to prevent 
the inconveniencies and perplexities they may oc- 
caſion. | | 
Mr. Simpſon (in the Appendix to his Treatiſe on 
the Doctrine of Annuities and Re verſſons) has ob- 
ſerved, that Mr. De Motvre's rules for finding the 
values of joint lives are wrong. But I don't know, 
that it has been ever attended to, that they are 
ſo wrong as I have found them. Mr. Simpſon's 
| remarks point out chiefly the errors in theſe rules. 
when the values of three or more joint lives are cal- 
| culated by them; but, *till I was forced to a par- 
ticular examination of this ſubject by ſome difh- 
25 culties 
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culties into which I found myſelf brought by fol- 
lowing Mr. De Moi vre too implicitly, I did not at 
all ſuſpect that any ſuch errors as | have mentioned, 
could ariſe from theſe rules, when the values of 
only tuo joint lives are calculated by them. Mr. 
De Morvre, in conſequence of other remarks con- 
tained in Mr. Simpſon's Appendix, altered in the 
4th edition of his treatiſe ſome of his rules. It is 
ſurprizing he did not (ee reaſon at the ſame time to 
alter theſe. | 
That there may be no doubt about the truth 
af theſe obſervations, I will juſt mention a few ex- 
amples of the difference between the values of a 
given revetſionary annuity, according to the rules 

to which I have objected, and the true values, ac- 
cording to the exact method of deducing them 
from Mr. De Morvre's firſt bypothefis. | 
Let the propoſed annuity be 3o/l. to be enjoyed 

for what ſhall happen to remain of the life of a 
perſon now 40 years of age, after the life of ano- 
ther perſon of the ſame age. The value of the 
joint lives (intereſt being at 4 per cent.) is, by 
problem 2d of Mr. De Morvre's Treatiſe on Life- 
Annuities, 8.964 ; which ſubtracted from 13.196, 
(the value by Table VI, of a ſingle life at 40) 
gives 4.23 ; which remainder, multiplied by 30, 
gives J 126.9, or the value of the reverſion in 
a ſingle preſent payment. And 126.9, divid- 
ed by the foregoing value of the joint lives, is 
L14.16; or, the value of the reverſion in annual 
payments during the joint lives. — But the true 
values are J. 101. 1 in a fingle payment, by Queſt, 
I. chap. I. and /.10.3, in annual payments, by 
Queſt. IV. The former values, therefore, are 
near a quarter of the true value too great in the 
fingle payment; and near tuo, iftbs too great in 
the annual payments. 


And 
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The true value of the ſame annuity for a life at 
E6, after another life of the ſame age, is, (reckon- 
ing intereſt as before, at 4 per cent.) 681. in a 
Angle payment; and 13:5, in annual payments.— 
But theſe values according to the Problem juſt 
quoted, are 911 and 217, one of which is near a 
third, and the other above half the true value too 
„ -< . 35 SLING nen 
” In «nequal lives theſe errors may be no leſs con- 
ſiderable.— Thus; if the value of the propoſed an- 
nuity be required for a life at 70, after a life at 
30 years of age; it will, by the ſame Problem, 
be J. 26.5, in a fingle payment; and 1.5. 1, in an- 
nual payments during the joint lives. But the true 
values are 174 and J. 3.56. i aan 
Where 3 or more lives are concerned the errors 
will be ſtill greater. 5 6, 
I) be true values of the joint lives, mentioned in 
theſe Examples, have been calculated by a rule in 
page 16, of Mr. $/mp/on's Treatiſe on the Doc- 
trine of Axnuities and Reverfions, and explained 
in note (M) Appendix — To ſave, however, a 
great deal of trouble hereafter, I have thought 
proper to calculate Table VII, which gives the 
exact values, according to Mr. De Morvre's firſt - 
hypotheſis, of two joint lives, for every 5 years of 
human hfe, from 10 to 50.“ | 
This hypothefis, I have obſerved, does not differ 
much from the Tables of Obſervation in the Ap- 
pendix, for Breſlaw, Northampton and Norwich. 
Between the ages of 30 and 40, it gives the values 
of fingle lives almoſt the ſame with the Breſlau 
Table. Under zo, it gives them ſomewhat /e/s ; 
and above 40, ſomewhat greater. But it ought to 
be remembered, that wherever it does this, it gives 
at the ſame ages, the values of the joint lives alſo 
too little or too great; and that, conſequently, 
| " Te" "the 
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the reſults from it, in calculating the values of 
Reverfwns, and of the longef af given = come 
* much nearer to exactneſs 


The rules to which I have objected are the . 
anes given by Mr. De Morvre, in all the editions of 
his Trentiſe on Life-Annuities. But it ſeems, this 
great mathematician became at laſt ſenſible, that 
they were too incorrect; and, therefore, at the end of 
the laſt edition of his Treatiſe on the Do#trine of Chan- 
ces, page 320, (a work which gets into compara- 
tive few hands) he has given other rules which come 
nearer; the truth. But even theſe rules produce 
errors ſo great in many caſes, (particularly when 
combined with the errors of the hypothehs) that 
nn | 


** 
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Of the Method of calculating . the Values of \Rever- 


— 


ions depending on Surviverſhips. | 


ALL Queftions relating to the values of lives 


4 and reverſions, are at pteſent of particular 
importance in this kingdom. Much buſineſs is 


continually tranſacted in this way; and any con- 
ſiderable errors in the methods of ſolving ſuch 
queſtions, muſt in time produce very bad conſe- 
quences.— The deſign of the following obſerva- 
tions is to point out a particular error, into which 
there is danger of falling, in finding the values of 
ſuch reverſions as depend? on ſurvivorſhips. In do- 
ing this, I ſhall, in order to be as plain as poſſible, 
take the following caſe. * A, aged 40, expects to 
„ come to the poſſeſſion of an eftate, ſhould he 
“ ſurvive B, aged likewiſe 40. In theſe circum- 
& ſtances he offers, in order to raiſe a preſent 
ſum, to give ſecurity for 40l. per annum, out of 
te the eſtate at his death, provided he ſhould get 
into poſſeſſion; that is, provided he ſhould ſur- 
„ vive B. What is the ſum that ought now to be 


advanced to him, in con ſideration of ſuch ſe- 


curity, reckoning compound intereſt at 4 per 
e 1 GNI | ; Cp 2 
Mr. De Moivre's directions in his Treatiſe on 


Annuities, Problems 17th and 2oth, lead us to 


ſeek the required ſum in this caſe, by the follow- 


ing proceſs. 


N 2 = | Find 
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Find firſt, the preſent ſum A ſhould receive, 
for the reverſion of 4ol. per annum for ever after 
his death; ſuppoſing it not dependent an his ſur- 
viving B. The preſent value of ſuch a reverſion 
is © the (a) value of the life ſubtracted from the 
« perpetuity, and the remainder multiplied by the 
% annual rent.” The value of the life is, by 
Table VI. 13.196. This ſubtracted from 25, the 
perpetuity, leaves 11-80; which, multiplied by 
40, gives J. 472; the value of the ſuppoſed eſtate, 
after the life of A. But, as Mr. De Moivre ob- 
ſerves, the lender having a chance to loſe his mo- 
ney, a compenſation ought to be made to him for 
the riſ he runs, which is founded on the poſſibi- 

lity, that a man of 40 years of age may not ſur- 
' vive another perſon of the ſame age. This chance 
is an equal chance; and, therefore, half the pre- 
ceding ſum, or 2361. is the money which ſhould 
be advanced now on the expectation mentioned. 

This ſolution carries a plauſible appearance 
and moſt perſons will, probably, be ready to pro- 
nounce it right; nor will this be at all wonderful, 
as ſo great a maſter of theſe ſubjects as Mr. De 
AMoivre appears to have been miſled by it. — 
Nothing more is neceſſary to prove it to be falla- 
cious, than proceeding in the ſame way to ſolve 
the following ſimilar Queſtion. = 

A, aged 4o, offers to give ſecurity for 40ʃ. 
te per annum, to be entered upon at his death, 
provided it ſhould happen before the death of B, 
aged likewiſe 40. What ſum ſhould now be 
advanced to him for ſuch a reverſion, intereſt 
being reckoned at 4 per cent.“ 


(a) By Scholium, p. 24, and Problem 26th, p. 293, of Mr. 
Simpſon s Select Exerciles., | | | 
In 


depending on Survivorſhips. 18t 
In ſolving this problem, agreeably to the method 
juſt deſcribed, we are to find the value of 40l. per 
annum, to be entered upon certainly at the death 
of A; and then to multiply this value by the chance 
that A ſhall not ſurvive B, or by ; and in this 
way the anſwer comes out the ſame with that al- 
ready given. 23 
Now it may be eaſily ſeen, that this muſt be 
wrong. The value of a reverſion to be received 
when a perſon of a given age dies, cannot be tlie 
ſame, whether the condition of obtaining it 1s, that 
he ſhall die before, or that he ſhall die after ano- 
ther perſon. That is, whether it is provided, that 
a purchaſer, if he ſucceeds, ſhall get into poſſeſſi- 
on ſooner or later. The reverſion in the latter caſe 
2 without doubt, be of leſs value than in the 
former. 5 


The firſt Queſtion here propoſed, reſolves itſelf 
into the following general Queſtion. 2531 
What is the preſent value of a given reverſiona- 
ry eſtate, to be entered upon 5 the failure of 
* two lives, provided one in particular of them 
„ ſhould be the longeſt life?“ 5 
Now, the preſent value of an eſtate to be en- 
Joyed for ever, after the failure of the longeſt of 
two lives, is the value of the longeſt of the two 
lives, ſubtracted from the perpetuity; and the 
„ remainder multiplied by the annual rent of the 
< eſtate.” —— The value of the /ongeft of two 
lives is, (as is well known) the value of the two 
joint lives, ſubtracted from the ſum of the (a) va- 
lues of the two fingle lives. In the preſent caſe, 1 
therefore, it is 9.82, (the value of two joint lives 


(sa) See Mr. De Moire on Annuities, Problem IV; or Mr. | # 4 
Simpſon's Dafßrine of Annuities and Rewer ſions, Prob. II. | 
£ b: N 2 at 
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at the age of 40 by Table VII,) ſubtracted from 
twice 13.196; (the value of a ſingle life at the 
ſame age hy Table VI.) that is, 16.57 years pur- 
chaſe. And this ſubtrated from 25, (the perpe- 
tuity) gives 8.43; which, multiplied by 40, gives 
4337. a, the value of the given eſtate were it cer- 
tainly to be enjoyed, after the extinction of the 
longeſt of two lives both 40; that is, whether one 
or other of them failed laſt. But that A's life in 
particular ſhould fail laſt, rather than B's, is an 
even chance. The true value of the reverſion, 
therefore, is half the laſt value, or J. 168.6. 
In like manner. The ſecond Queſtion is the 
ſame with the Queſtion, « What is the preſent 
« value of gol. per ann. for ever, to be entered 
upon after the extinction of two joint lives both 
« 40; that is, whenever either of them ſhall fail; 
provided the firſt that fails ſhould happen to be 
* A's hfe in particular?“ —— And the anſwer is 
found by ſubtracting the preſent value of the /w9 
joint lives from the perpetuity, — multiplying the 
remainder by 2, or by the chance that A in par- 
ticular ſhall die firſt: And this will give the re- 
quired value, J. 303.4 (a). 

In ſhort. It appears in both theſe caſes, that, 
according to the firſt method of ſolution, we are 
to ſubtract from the perpetuity the value of one of 
the ſingle lives ; when, in the former caſe, the va- 
tae of the longeſt of the two lives; and, in the 
latter caſe, the value of their joint continuance, 
ought, in reality, to be ſubtracted. F need not 
fay what prodigious errors may often ariſe from 
hence; and bow unfit ſuch a method of ſolution is 
for practice 


(a) 1 have, tho ſearcely receffiry given a demonſtration of 


Mr. 


theſe _—_— in the * note { A 


depending on Survi vorſbips. 183 
Mr. Simpſon, in p. 322, of his Select Exerciſes, 
ſpeaks on this ſubject in the following manner. — 
% J have been very particular on theſe kinds of 
© Problems; and the more ſo, as there has been 
* no method before publiſhed, that I know of, by 
« which they can be rightly determined. *Tis 
true, the manner of proceeding, by firſt finding 
&« the probability of ſurvivorſhip, (which method is 
C uſed in my former work, and which a celebrated 
&« author has largely inſiſted on in three ſucceſſive 
“ editions) may be applied to good advantage, 
* when the given ages are nearly equal; but then 
« jt is certain, that this is not a genuine way of 
© going to work, and that the concluſions hence 
& derived are at beſt but near approximations.” 

This excellent mathematician has here expreſſed 
himſelf much too favourably of the method of ſo- 
lution on which I have remarked. —— In both th 
caſes I have ſpecified, the ages are equal; and yet, 
in one of them the error is.a good deal above a 
third of the true value, and in the other a fifth - 
And, it is obvious, that in caſes where three equal 
lives are taken, the errors will be much greater. 
Mr. Simp/on's Obſervations in this palſoge are true 


* 


only, when applied to a different method uſed by 
himſelf, in the 28th and following Problems of his 


Treatiſe on the Doctrine of Annuities and Rever- 
ons. This method is exact when the lives are 
equal ; but, it gives reſults which are too far from 
the truth, when there is any conſiderable inequa- 
lity between the lives. : „ 


It is with reluctance I have made ſome of theſe 
remarks. Mr. De Moivre has made very impor- 
tant improvements in this branch of ſcience ; and 
the higheſt reſpect is due to his name and autho- 


Na ty. 
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rity. This, however, only renders theſe remarks 
more neceſlary. 


In the firſt Chapter (Queſtions roth, 11th, 12th, 

14th, &c. I have given a minute account of the. 
method of finding, in all caſes, the values of the 
reverſions which have been the ſubject of this Eſſay, 


Obſervations on the proper method of conflrutting 
Tables for determining the Rate of buman Morta- 
lity, the Number of Inhabitants, and the LV alues 
of Lives in any Town or Diſlrit, from Bills of 

ortality in which are given, the Numbers dying 
annually at all ages. 


ber of its inhabitants, without any recruits 
from other places; or where, for a courſe of years, 
there has been no increaſe or decreaſe, the number 
of perſons dying every year at any particular age, 
and above it, muſt be equal to the number of the 
living at that age. — The number, for example, 
dying every year, at all ages, from the beginning 
to the utmoſt extremity of life, muſt, in ſuch a ſitu- 
ation, be juſt equal to the whole number born every 
year. And for the ſame reaſon, the number dying 
every year at one year of age and upwards; at 
two years of age and upwards ; at three and up- 
wards, and ſo on; muſt be equal to the numbers 
that attain to thoſe ages every year; or, which is 
the ſame, to the numbers of the living at thoſe ages. 
It is obvious, that unleſs this happens, the num- 
ber of inhabitants cannot remain the ſame. If the 
former number is greater than the latter, the in- 
habitants muſt decreaſe; if leſs, they muſt increaſe. 
From this obſervation it follows, that in a 

| | | town 


Tis place that juſt ſupports itſelf in the num- 
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town or country, where there is no increaſe or 


decreaſe, bills of mortality which give the ages at 


which all die, will ſhew the exact number of in- 
habitants ; and alſo the exact law, according to 
which human life waſtes in that town or country. 
In order to find the number of inhabitants ; the 
mean numbers dying annually, at every particular 
age and upwards, muſt be taken as given by the 


bills, and placed under one another in the order of 
the ſecond column of the 12th Table in the Appen- 


dix. Theſe numbers will, it has appeared, be the 
numbers of the living at 1, 2, 3, &c. years of 


age; and, conſequently, the ſum, diminiſhed by 


half the number born annually (a), will be the whole 
number of inhabitants. In ſuch a ſeries of num- 
bers, the exceſs of each number above that which 
immediately follows it, will be the number dying 
every year, out of the particular number alive at 
the beginning of the year; and theſe exceſſes ſet 
down regularly as in the-third column of the Table 
to which J have referred, will ſhew the different 


(a) This ſubtraction is neceſſary for the following reaſon.— 
In a Table formed in the manner here directed, it is ſuppoſed 
that the numbers in the ſecond column are all living together at 
the beginning of every year. Thus; the number in the ſecond 
column oppoſite to o in the fir column, the table ſuppoſes to 
be all juſt born together on the firſt day of the year. The num- 
ber, likewiſe, oppoſite to 1, it ſuppoſes to attain to one year of 
age juſt at the ſame time that the former number is born. And 
the like is true of every number in the ſecond column. During 
the courſe of the year, as many will die at all ages as were born 
at the beginning of the year; and, conſequently, there will be 
an exceſs of the number alive at the beginning of the year, above 
the number alive at the end of the year, equal to the whole num- 


ber of the annual births; and the true number conſtantly alive 


together, is the arithmetical mean petween theſe two numbers; 


or, agreeable to the rule I have given, the ſum of the numbers 


in the ſecond column of the Table, lefſened by half the num- 
ber of annual births. See Eſſay I, page 136. 
| | rates 


* 
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rates at which human life waſtes thro” all its diffe- 
rent periods, and the different probabilities of life 
at all particular ages. 


It muſt be remembered, that what has been now 
ſaid goes on the ſuppolition, that the place whoſe 
bills of mortality are given, ſupports itſelf, by pro- 
creation only,. in the nutnber of its inhabitants. 
In towns this very ſeldom happens, on account of 
the luxury and debauchery which generally pre- 
vail in them. They are, therefore, commonly 
kept up by a conſtant acceſſion of ſtrangers or ſei- 
ters, who remove to them from country pariſhes 
and villages. lu theſe circumſtances, in order to 
find the true number of inhabitants, and probabi- 
lities of life, from bills of mortality containing an 
account of the ages at which all die; it is neceſ- 
ſary, that the proportion of the annual births to 
annual ſettlers ſhould be known; and allo the pe- 
riod of life at which the latter remove. Both theſe 
particulars may be diſcovered in the following me- 
n MY ps 
Il for a courſe of years there has been no ſenſible 
increaſe or decreaſe in a place, the number of annual 
fettlers will be equal to the exceſs of the annual 
burials above annual births. If there is an increaſe, 
it will be greater than this exceſs. If there is a de- 
creaſe, it will be leſs. | 

$ 5 period of life at which theſe ſettlers remove, 
will appear in the bills by an increaſe in the num- 
ber of deaths at that period and beyond it. Thus; 
in the London bills, the number of deaths, between 
20 and zo, is generally above double; and between 
30 and 40, near triple the number of deaths be- 
tween 10 and 20: And the true account of this 
is, that from the age of 18 or 20, to 25 or 40, 


there is an afflux of people every year to London 
from 
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from the country, which occaſions a great increaſe 
in the number of inhabitants at theſe ages; and, 
conſequently, raiſes the deaths for all ages above 
20, conſiderably above their due proportion, when 
compared with the number of deaths before 20. 
| —— This is obſervable in all the bills of mortality 
for towns with which I am acquainted, not except- 
ing even the Bre/law bills. Dr. Halley takes no- 
tice, that theſe- bills gave the number of deaths, 
between 10 and 20, too ſmall. This he conſider- 
ed as an irregularity in them, owing to chance; 


and, therefore, in forming his Table of Obſerva- 
tions, he took the liberty ſo far to correct it, as to 


render the proportion of thoſe who die to the liv- 
ing in this diviſion of life, nearly the ſame with the 
proportion which, he ſays, he bad been informed 


* 


(a) die annually of the young lads in Chrift-Church 


Hoſpital. But the truth is, that this irregulan 
in the bills was derived from the cauſe I have ju 
aſſigned. During the five years for which the 
Breſlaw bills are given by Dr. Halley, the births 
did, indeed, a little exceed the burials; but, it 
appears, that this was the effect of ſome peculiar 
eauſe that happened to operate juſt at that time; 
for, during a complete century from 1633 to 1734. 
the annual medium of births was 1089 (5), and of 
burials 1256 (c). This town, therefore, _ 

| have 


(a) See Lowthinp's Abridgment of the philoſophical trabft. 


actions, vol. III. p. 670. — Dr. Halley's information in this in- 


ſtance was not right, as will appear preſently ; and, therefore, 
he has by no means ſufficiently cotrected the irregularity I have 


mentioned. 
(+) See Dr. Short's Comparative Hiſtory, p. 63. 


(c) It appears from the account in the Philoſophical Tranſacti- 
ons, (Abridgment, vol. VII, No. 380, p. 46, — that from 


1717 tqQ +725, the annual medium of births at Bre/aw was 
| ms „, 
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have been all along kept up by a number of yearly 
recruits from other places, equal to about a ſeventh 
part of the yearly births. = 

What has been now obſerved, concerning the 
period of life at which people remove from the 
country to ſettle in towns, would appear ſufficient- 
ly probable, were there no ſuch evidence for it as 
] have mentioned; for it might be well reckoned, 
that theſe people in general, muſt be ſingle per- 
ſons in the beginning of mature life, who, not 
having yet obtained ſettlements in the places where 
they were born, migrate to towns in queſt of em- 
ployments. 

Having premiſed theſe Obſervations, I ſhall next 
endeavour to explain diſtinctly, the effect which 
theſe acceſſions to towns muſt have, on Tables of 
Obſervations formed from their bills of mortality. 
This is a ſubject proper to be inſiſted on, becauſe 
miſtakes have been committed about it ; and be- 
cauſe alſo, the diſcuſſion of it is neceſſary to ſhew, 
how near to truth the values of lives come as de- 

duced from ſuch Tables. 3 

The following general rule may be given on this 
ſubject. - | 
If a place has, for a courſe of years, been main- 
tained in a ſtate nearly ſtationary, as to number of 
inhabitants, by recruits coming in every year, to 
Prevent the decreaſe that would ariſe from the 
exceſs of the burials above the births; a Table 
formed on the principle that the number dying 


1252, of burials 1 509 ; and alſo, that much the greateſt part of 
the births died under 10 years of age. — From a Table in Suſ- 
milch's works, vol. I. p. 38, it appears, that, in reality, the great- 
93 that die in this town are children under five years 
of age. | | 

| 22 « annually, 
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« annually, after every particular age, is equa] to 
« the number living at that age,” will give the 
number of inhabitants, and the probabilities of life, 
too preat, for all ages preceding that at which the 
recruits ceaſe; and after this, it will give them _ 
right. —— If the acceſſions are ſo great as to cauſe 
an increaſe in the place, ſuch a table will give the 
number of inhabitants, and the probabilities of life, 
too little, after the age at which the acceſſions ceaſe 
(a); and too great, if there is a decreaſe. Be- 
fore that age it will in both caſes give them too 
great; but moſt conſiderably ſo in the former caſe, 
or when there is an increſ ee. 
For example. Let us ſuppoſe, that 244 of thoſe 
born in a town, attain annually to 20 years of age; 
and that 250 more, all likewiſe 20 years of age, 
come into it annually from other places; in con- 
ſequence of which, it has, for a courſe of years, 
been juſt maintained in the number of its inhabi- 
tants, without any ſenſible increaſe or decreaſe. In 
theſe circumſtances, the number of the living in 
the town of the age of 20, will be always 244 la- 
tives and 230 ſettlers, or 494 in all; and, ſince 
theſe are ſuppoſed all to die in the town, and no 
more recruits are ſuppoſed to come in; 494 will 
be likewiſe the number dying annually at 20 and 
upwards.——In the fame manner; it will ap 
on theſe ſuppoſitions, that the number of the liv- 


(a) Agreeably to theſe Obſervations ; if a place increaſes, not 

in conſequence of acceſſions from other places, but of a conſtant 

exceſs of the births above the deaths ; a Table conftryded on 

the principle J have mentioned, will give the probabilities of life 
too low through the whole extent of life ; becauſe,” in ſuch cir- . 
cumſtances, the number of deaths in the firſt ſtages of life muſt | 

be too great, in compariſon of the number of deaths in the latter 

ſtages; and more or leſs ſo, as the increaſe is more or leſs rapid. — 

The contrary, in all reſpects, takes place where there is a de- 

creaſe, ariſing from the exceſs of the deaths above the birchz. 


ing, 
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ing, at every age, ſubſequent to 20, will be equa! 
to the number dying annually at that age and a- 
bove it; and conſequently, that the number of in- 
habitants and the decrements of life, for every ſuch 
age, will be given exactly by the Table 1 have 
ſuppoſed. But for all * <7"-95 20, they will be 
given much too great. For let 280'of all born in 
the town, reach 10. In this caſe, 280 will be the 
true number of the living in the town at the age 
of 10; and the recruits not coming in *till20, the 
number given by the bills, as dying between 10 
and 20, will be the true number dying annually 
of the living in this divifion of life. Let this num- 
ber be 36; and it will follow, that the Table 

to make the numbers of the living at the 
between 10 and 20, a ſeries of decreaſing 
means between 280 and (280 diminiſned by 36, 
or) 244. But in forming the Table on the prin- 
ciple 1 have mentioned, 250 (the number above 
20 dying annually in the town who were not born 
in it) will be added to each number in this ſeries; 
and, therefore, the Table will give the numbers 
of the living, and the probabilities of life in this 
di viſion of life, almoſt twice as great as they really 
are. This obſervation, it is manifeſt, may be ap- 
plied to all the ages under 20. 7 
It is neceſſary to add, that ſuch a Table will 
give the number of inhabitants, and the probabi- 
ties of life, equally wrong before 20, whether the 
recruits all come in at 20, agteeably to the ſuppo- 
ſition jaſt made, or only Begin then to come in. In 
this laſt caſe, the Table will give the number of 
inhabitants, and probabilities of life, too great 
throughout the whole extent of life, if the recruits 
come in at all ages above 20. But if they ceaſe at 
any particular age, it will give them right onhy 
from that age; and before, it will err all along 5 
_ 
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the fide of exceſs; but leſs conſiderably between 20 
and that age, than before 20... For example. 
If, of the 250 J have ſuppoſed to come in at 20, 
only 150 then come in, and the reſt at 30; the 
numbers of the living will be given 100 too high, 
at every age between 20 and 30; but, as juſt 
ſhewn, they will be given 250 too high at every 
age before 20. -In general, therefore, the num- 
ber of the living at any particular age, muſt be 
given by the ſuppoſed Table, as many too great 
as there are annual ſettlers after that age; and if 
theſe ſettlers come in at all ages indiſcriminately, 
during any certain interval of life; the number of 
inhabitants and the probabilities of life will be con- 
tinually growing leſs and leſs wrong, the nearer 
any age is to the end of that interval. Theſe 
obſervations prove, that Tables of Obſervation 
formed in the common way, from bills of morta- 
lity for places, where there is an exceſs of the bu- 
rials above the births, muft be erroneous, for a 
great part of the duration of life, in proportion to 
the degree of that exceſs. They ſnew hkewife, 
at what parts of life the errors in ſuch Tables are 
moſt confiderable, and how they may be in a great 
meaſure corrected. | 


All this I ſhall beg leave to exemplify and il- 
luſtrate a little further, in the particular cafe of 
London. iN a SOLUBLE 
The number of deaths, between the ages of 10 
and 20, is always fo ſmall in the London bills, that 
it ſeems certain few recruits come to London un- 
der 20; or at leaſt, not ſo many as before this age 
are ſent out for education to ſchools and univer- 
fities. After go, great numbers come in till 30, 
and ſome, perhaps, till 40 or 50. — But, at 
every age after 50, it is probable, that more re- 

1 | tire 
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tire from London than come to it. The London 
Tables of Obſervation, therefore, being formed on 
the principle I have mentioned, cannot give the 
probabilities of life right *till 40. Between 30 and 
40 they muſt be a little too high; but more ſo be- 
tween 20 and 30; and moſt of all fo before 20.— 
It follows alſo, that theſe Tables muſt give the 
number of inhabitants in London much too great, 
Table XII, in the Appendix, is a Table formed 
in the manner I have explained, from the London 
bills for 10 years, from 1759 to 1768; and adapt- 
ed to a 1000 born as a radix. The ſum of the 
numbers in the ſecond column, diminiſhed by half 
the number born, is 25,757. According to this 
Table then, for every 1000 deaths in London, there 
are 251 as many inhabitants; or, in other words, 
the expectation of a child juſt born is 25? ; and the 
inhabitants are to the annual burials, as 2 5 to 1. 
gut it has appeared, that the numbers in the 
ſecond column being given on the ſuppoſition, that 
all who die in London were born there, muſt be 
too great; and we have from hence a DEMON- 
STRATION, that the probabilities of life are given 
in the common Tables, of London Obſervations, too 
high, for, at leaſt, the firſt 30 years of life; and 
alſo, that the number of inhabitants in London muſt 
be Jeſs, than 253, multiplied by the annual bu- 
rials The common Tahles, therefore, of Lon- 
don Obſervations, undoubtedly want to be correct- 
ed (a); and the way of doing this, and in general, 


i (a) The ingenious and accurate Mr. Simpſon faw that it was 
neceſſary to correct the London Tables, and he has done it with 
great judgment; but, I think, too imperfeRly, and without go- 
ing upon any fixt principles, or ſhewing particularly, how Tables 
of Obſervation ought to be formed, and how far in different 
circumſtances, and. at different ages, they are to be depended 
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the right method of forming genuine Tables of 
Obſervation for towns, may be learnt from the fol- 
lowing rule. 1 


From the ſum of all that die annually; rr 


any given age, ſubtract the number of annual 
& ſettlers after that age; and the remainder will 

© be the number of the living at the given age.” 
This rule can want no explication or proof, after 
what has been already ſaid. „F 
If, therefore, the number of annual ſettlers in a 
town at evety age could be aſcertained; a perfect 
Table of Obſervations might be formed for that 
town, from bills of mortality, containing an ac- 
count of the ages at which all die in it. But no 
more can be learnt in this inſtance, from any bills, 
than the whole number of annual /ezlers, and the 
general diviſion of life in which they enter. This, 
however, may be ſufficient to enable us to form 
Tables that ſhall be tolerable exact. For in- 
Rance. Suppoſe the annual deaths in a town which 
has not increafed or decreaſed, to have. been for 
many years, in the proportion of 4 to 3, to the 
annual births. It will hence follow, that 3 of the 
perſons who die in ſuch a town are ſettlers, or emi- 
grants from other places; and not natives And 
the ſudden increaſe of the deaths after 20, will alſo 
ſhew, agreeable to what was before obſerved, that 
they enter after this age. In forming, therefore a a 
Table for ſuch a town, a quarter of all that die at 
all ages throughout the whole extent of life, muſt 
be deducted from the ſum of all that die after ey | 

given age before 20; and the remainder will be 
the true number living at that given age. And 
if, at 20, and every age above it, this deduction 
is omitted, or the number of the living at every 
ſuch age is taken the ſame with the ſum of all that 
die after it, the reſult will be (ſuppoſing gf of the 
| O | ſettlers 
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ſettlers to come in before 30, and all before 40) a 
Table exact till 20; too high between 20 and 30; 
but nearly right for ſome years before 40; and 
after 40 exact again. Such a Table, it is evi- 
dent, will be the ſame with the Table laſt de- 
ſcribed at all ages above 20; and different from 
it only under 20 —-◻¹ t is evident alſo that, on ac- 
count of its giving the probabilities of life too great 
for ſome years after 20, the number of inhabitants 
deduced from it may be depended on as ſome- 
what greater than the truth; and more or leſs ſo, 
as the annual recruits enter in general later or 
ſooner after 20. 3 
Let us now conſider, what the reſult of theſe 
remarks will be, when applied particularly to the 
London bills. 5 a 

It muſt be here firſt obſerved, that, at leaſt one 
quarter. of all that die in London are ſettlers from 
the country, and not natives. The medium of 
annual burials for 10 years, from 1759 to 1768, 
was 22,956; of births 15,7510. The exceſs is 
7246 ; or near a third of the burials. ——— The 
ſame exceſs, during 10 years, before 1750, was 
10,500; or, near half the burials. London was 
then decreaſing. For the laſt 12 or 15 years it has 
been increaſing. This exceſs, therefore, agreeably 
to the foregoing obſervations, was then greater 
than the number of annual ſettlers; and it is now 
leſs. I have choſen, however, to ſuppoſe the 
number. of annual ſettlers to be now, no more 
than a quarter of the annual burials, in order to 
allow for more omiſſions in the births than the 
burials ; and alſo, in order to be more ſure of ob- 
taining reſults that ſhall not exceed the truth. 
Of every thouſand then who die in London, only 
750 are natives, and 250 are ſettlers, who come to 
it after 18 or 20 years of age: And, conſequently, 

in 
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in order to obtain from the bills a more correct 
Table than the 12th in the Appendix, 250 muſt be 
ſubtracted from every one of the numbers in the 
- ſecond column 'till 20; and the numbers in the 
third column muſt be kept in the ſame, the bills 
always giving theſe right. After 20, the Table 
is to be continued unaltered ; and the reſult will 
be, a Table which will give the numbers of the 
living at all ages in. London much nearer the truth, 
but ſtill ſomewhat too high. Such is the 1 3th 
Table in the Appendix. The ſum of all the num- 
bers in the ſecond column of this Table, diminiſhed 
by 500, is 20,750. For every 1000 deaths, there- 
fore, in London, there are, according to this Table, 
20, 750 living perſons in it; or for every ſingle 
death, 201 inhabitants. It was before ſhewn, 
that the number of inhabitants in London could not 
be ſo great as 25 times ; the deaths, It now ap- 
pears, (ſince the numbers in the ſecond column of 
this Table are too high) that the number of inha- 
bitants in London cannot be ſo great as even 20 
times 2 the deaths. And this is a concluſion 
which, I believe, every one who will beſtow due 
attention on what has been ſaid, will find himſelf 
forced to receive. It will not be amiſs, however, 
to confirm it by the following fact, the knowledge 
of which I owe to the particular enquiry, and kind 
information of Mr, Harris, the ingenious. maſter 
of the Royal Mathematical School in Chriſt-Church 
Hoſpital.— The average of lads in this School has, 
for 30 years paſt, been 831. They are admitted 
at all ages between ſeven and eleven; and few ſtay 
beyond 16. They are, therefore, in general, 
lads between the ages of eight and ſixteen; They. 
have better accommodations than it can be ſup- 
poſed children commonly have; and about 300 of 
them have the particular advantage of being edu- 
TY | O 2 „ = added 
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cated" in the country. In ſuch circumſtances it 
may be well reckoned, that the proportion of chil- 
dren dying annually, muſt be leſs than the general 
proportion of children dying annually at the ſame 
ages in London. The fact is, that, for the laſt 20 
years, 11 f have died annually; or one in 70s. 
According to Table XIII, one in 73 dies be- 
tween to and 20, and one in 0 between 8 and 
16. That Table, therefore, probably, gives the 
decrements of life in London, at theſe ages, too 
little, and the numbers of the living too great: 
And, if this is true of theſe ages, it muſt be true 
of all other ages under 20; and it follows de- 
monſtrably, in conformity to what was before 
ſhewn, that more people ſettle in London after 20, 
than the : 1 have ſuppoſed; and that from 20 to 
atleaſt 30 or 35, the numbers of the living are given 
too great, in proportion to the decrements of life. 
In this Table the numbers in the ſecond co- 
lumn are doubled at 20, ecably to what really 
happens in London; and the ſum of the numbers 
in this column diminiſhed by half the whole num- 
ber of deaths, gives the expectation of life, not of 
a child juſt born, as in other Tables, but of all 
the inhabitants at London at the time they enter it, 
whether that be at birth, or at 20 years of age. 
The expectations, therefore, and the values of Lon- 
don lives under 20, cannot be calculated from this 
Table. But it may be very eaſily fitted for this 
purpoſe, by finding the number of births which, 
according to the given decrements of life, will leave 
494 alive at 20; and then adapting the intermedi- 
ate number in ſuch a manner to this radix, as to 
preſerve all along the number of the living, in the 
ſame proportion to the numbers of the dead. This 
is done in the 14th Table in the Appendix; and 
this Table may, I fancy, be recommended as bet- 
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ter adapted to the preſent ſtate of London than any 
other Fable. The values of lives, however, de- 
duced from it, are in general nearly the ſame with 
thoſe deduced by Mr. Simpſon, from the London 
bills as they ſtood 4o years ago. The main dif- 
ference is, To after 52, and 1n old age, this Ta- 
ble gives them ſomewhat lower than Mr. Simp/on's 
Table, n f 
It has ſufficiently appeared, what judgment we 
are to form of the values of lives thus deduced. 
During the greateſt part of the interval of life, in 
which the annual recruits that keep up London 

come to it, theſe values err on the fide of exceſs - 
and after that interval, they err, perhaps, a little 
on the ſide of defect (a), on account of retirements 
Rn London in the laſt ſtages of life. wet 
| 8 1 


{a) H have not taken into account the effect of migrations 


towns, on Tables formed in the manner I have explained 
becauſe, towns in general being kept up by recruits from the 
country, the mrgrations from them are of little conſequence, com- 
pared with the migrations to them.— Thus; in Lon bon, it ap- 
pears, from the much greater number of deaths between 40 and 
5o, than in any other equal interval of life after 10, that more 
people come to it than leave it, at every age between 20 and 50. 
After 50, it is probable, that the contrary happens. But, it 
| ſhould be conſidered, that emigrants from Lowpon after 50, are 
chiefly perfons who, having got fortunes in buſineſs, chuſe to 
leave off, and to ſpend the latter part of their lives in country 
retirements. But how few are theſe compared with the multi- 
tudes who, tho' poſſeſſed of good fortunes, never retire ; and 
with the bulk of the inhabitants in lower ſtations, who never 
can be able, without the greateſt inconveniencies, to quit the 
ſettlements by which they are ſupported ? It is, however, likely, 
that retirements from London are now more numerous than 
they ever were; and that they have ſeme effect on the bills of 

mortality, and on Tables * from them; by cauſing 
theſe Tables to give the number of the living too little, in com- 
parifon with the decrements of life, at every age, from that at 
which the migrations to and from Lox Dom become equal, to 
the age at which the latter ccaſe.— Lo explain this; let us ſup- 
| " = .Y . 
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The number of inhabitants in London may alſo 
be learnt from what has been offered, more nearly 
than by any method which has been hitherto taken, 
It cannot, it has been ſhewn, exceed 20 times i the 
number of annual deaths. Could, therefore, the 
annual deaths be aſcertained, we ſhould know the 
number of inhabitants within pretty narrow limits, 
But the omiſſions in the bills are ſuch, that it is 
not poſſible to aſcertain, with exactnels, the an- 
nual deaths, Dr. Brakenridge ſuppoſed theſe omiſ- 
ſions to amount to 2000 annually, The reſult of 
a very minute enquiry by M. Martland is, that in 
the year 1729, they amounted to 3038. But they 
are probably now much more conſiderable, than 
either of theſe writers have reckoned them (a). 
Let them be 6000; and the number of inhabitants 
will be 601,750 at moſt. 28 


poſe, that none ſettle in PERS. after $0 ; but that, between 
35 and 50, as many come to it as retire from it at all ages after 
53 that theſe retitements ceaſe at 70. In this caſe, the 
ables will give the proportion of the living to the decrements 
of life too high 'till 35. At 35, this proportion will be given 

right. After 35, it will begin to be given too low ; — this 
error will encreaſe till 50; from which age it will decreaſe gra- 
dually till it vaniſhes at 70: And after yo, the Tables will be 
exactly right again.— This is the exact ſlate of the effect of re · 
tirements from London, on the London Table of Obſervations. 
But this effect appears, indeed, to be inconſiderable ; for, after 
50, the values oth lives by the Londen Table, are continually ap- 
proaching nearer and nearer to the ſame values by other Tables; 
which could not happen were retirements attended with any great 
effect.— It is proper to add, that i in ſumming up, as above ex- 
plained, the numbers of the living, in order to find the number 
of inhabitants in London, the circumſtance that theſe numbers 
may be too ſmall for ſome years after 40 or 50, in conſequence 
of retirements, is. undoubtedly, much more than balanced by 
their being given too high between 20 and 40. 

(a) Vid. Preface to a Collection of the Bills of n from 


1657 0 1758, p. 4, Kc. 
| | All 
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All the preceding Obſervations are, it is plain, 
applicable to bills of mortality for towns in ge- 
neral; and point out the way of deducing from 

them genuine Tables of Obſervations, which ſhall 
give the true probabilities and values of lives, and 
the true number of inhabitants, in the town whoſe 
bills are given.—lI ſhall beg leave to confirm and 
- jlluffrate this, in the particular caſe of the town of 

NoRTHAMPTON. | 

In this town, containing four pariſhes, namely, 
All- Saints, St. Sepulchre's, St. Giles's, and &.. 
Peter's, an account has been kept ever ſince the 
year 1741, of the number of males and females 
that have been chriſtened and buried (Diſſenters 
included) in the whole town. And in the pariſh 
of All-Saints, containing the greateſt part of 
the town, an account has been kept ever ſince 1735, 
of the ages at which all have died there. 
In 1746, an account was taken of the number 
of houſes, and of inhabitants in the town. The 
number of houſes was found to be 1083; and the 
number of inhabitants 5x 36.—In the pariſhes of 
All-Saints and St. Giles, the number of male and 
Female heads of families, ſervants, todgers, and 
children, were particularly diſtinguiſhed. The 
heads of families were, 707 males; and 846 fe- 
males. Children, males 624; females 759.—Ser- 
vants, males 203 ; females 280 —Lodgers, males 
137; females 287. In St. Peter's, males 99; 


females 129.— In St. Sepulchre's, adults 638; chil- 
dren 427. .In this pariſh the ſexes were not diſtin- 
gniſhed. | | mw 
The Chriftenings and Burials in the whole town 
28 years, from 1741 to 1770, have been as 
Oollow. = Is 
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ated. 
Chriftened em. 235 $ 4649—Anoual medium 155 


Buried ; — — : 5747—Annual medium 191 


In the pariſh of All Saints, from 1735 to 1770, 
or 36 years, 5 
Chriſtened — 2 3242 Annual medium 90 


Buried — > of 3690—Annual medium 1023 


Fem. 1834 
Of theſe died, 
Under 2 years of age — 1206 
Between 2 and 5 — 276 
Between 5 and 10 — 155. 
Between 10 and 20 — 155 
Between 20 and 30 — 297 
Between 30 and 40 — 257 
Between 40 and 30 — 297 
Between 50 and 60 — 300 
Between 60 and 70 — 293 
Between o and 80 — 285 
Between 8Q and go — 155 


Between go and 100 — 14 


— — 


Total 3690 


A Table formed from theſe data in the man- 
ner of Table XII; or, on the ſuppoſition, that all 
who die in Northampton were born there, would 
give the expectation of a child juſt born 28.8 3 
years ; or, the proportion of the inhabitants to the 
annual deaths, as 28.83 to 1. It has been ſhewn, 
| | that 
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that this proportion, in a place where the burials 
the births, muſt be greater than the true 
tion of the number of inhabitants to the 
annual deaths : And this appears to be the real 
caſe. For the bills ſhew, that, from 1741 to 1750, 
or for 10 years, about the time when the number 
of inhabitants was 5136, the annual medium of 
burials was 197.5; which, multiplied by 28.8, gives 
5693 ; or a gth part mare than the true number. 
A Table formed in the manner of Table XIII, 

would give the proportion of inhabitants to the an- 
nual deaths, as 26.41 to 1; and this makes the 
inhabitants 5216 ; or very near the true number. 
The IVth Table, in the Appendix, is formed in 
the ſame manner with Table XIV, for London ; 
And this is the genuine Table of Obſervations for 
Northampton, from which may be calculated all 
the true probabilities and values of lives, at all 
ages, in that town. 5 
At Nox wich, bills of mortality, of the ſame 
kind with thoſe in London and Northampton, have 
been kept for many years, I have been 
favoured with a copy of theſe bills for 30 
years, from 1740 to 1769. The annual medium 
of chriſtenings, during; this periods, has been 1057 
(a), of burials 1206. And from hence, together 
(a) In this regiſter all that die before baptiſm, and alſo all 
that are born and die among Puakers, Fes, &c. are omitted. 
There are alſo fome other omiſſions; and the true annual medi- 
um of births and burials muft be greater than they are given in 
the bills. But this will have no effect on a Table of Obſerva- 
tions, ſuppoſing the proportions of the births to the burials, and 
of the numbers dying in the different ſtages of life, given 
right. —lt is proper { ſhould mention further here, that theſe bills 


give only the whole number of children dying under 10, with- 
out ſpecifying the numbers dying under two years of age, between 
2 and 5, and between 5 and to, as in other bills. I have, 
therefore, in forming the Table for Noxwicn, ſuppoſed the 
proportions af theſe numbers the ſame that they are at Noxru- 
AMPTYN. EO: 525 


with 
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with the account of the numbers dying in the ſeve- 
ral decads of life, after 10, I have formed Table 
V, which ſhews the true probabilities of life in this 
town. | | 


The following particulars ſeem to deſerve notice 
Firſt. Had theſe Tables been formed from the 


NorRTHAMPTON and Nox wick bills, for no lon- 
ger time than any 10 years taken together, of the 
periods I have mentioned; they would have given 
the probabilities and values of lives nearly the 
ſame. Theſe Tables, therefore, are founded on 
a ſufficient number of obſervations; and it ap- 
pears, that there is an invariable law which go- 
verns the waſte of human life in theſe towns. 
The fame remark might be made concerning 
Lownpon (a). See p. 154. 3 - 
Secondly. An account was taken at SHREws- 
BURY, in 1750, of the whole number of inhabi- 
tants ; diſtinguiſhing, particularly, the number at 
the age of 21 and upwards.—The former number 


(2) Some have entertained a very wrong notion of the imper- 
fections in the Loxpon bills. They do, indeed, give the whole 
number of births and deaths much too little; but the concluſions 
with reſpect to the probabilities of life in Loxpox, and the pro- 
portion of inhabitants dying annually, depend only (agreeably 
to the obſervation in the laſt note) on the proportions of the num- 
bers dying in the ſeveral diviſions of life; and theſe are given 
right in the Low Do bills. —For, firſt. There ſeems nothing in 
this caſe, that can be likely to cauſe the deficiencies in the bills 
to fall in one diviſion of life more than in another: But what de- 
cides this point is, that theſe proportions, as given by the bills 
for any ten, or even any five years, come out nearly the ſame 
with one another ; and always very different from the propor- 
tions given by other bills. —There are no other variations, than 
fuch as mult ariſe from the fluctuations of Lonpox, as to increaſe 
and decreaſe ; and alſo from ſome improvements in its ſtate, which 
have lately taken place. See Eſſay I. p. 149, 150, 158. | 

- Was 
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vas 8141; and the latter, 318). According to 


a Fable formed for Nok THAMPTON, in the ſame 
manner with Table XIII, for Lonpoxn, the whole 


number of the living is to the number of the liv- 


ing at 21 and upwards, as 26,411 to 16,586 | 
that is, as $141 to 5113.——According to a like 


Table for Nox wich, theſe numbers are to one 
another, as 24,500 to 15,680 ; that is, as 8141 


to 5210.—Theſe Tables, therefore, give the pro- 
portion of the whole number of inhabitants, to the 
number of the living at 21 and upwards, almoſt 
exactly the ſame with the true proportion, as it 
is at SHREWSBURY (a): And this affords a kind 
of demonſtration of the rectitude of the principles 
on which theſe Tables have been formed. 

In the pariſh of HoLy-CRross near SHREwWs- 
BURY, an account was taken, in 1760 and 1770, 
of the whole number of inhabitants ; diſtinguiſh- 
ing, Both times, the number at the age of yo and 
upwards : and the Jaft time, the number at 10 
and upwards: And, I find, that a Table formed 
from the Regiſter of this pariſh, mentioned, p. 151, 


gives, likewiſe, theſe numbers as nearly the ſame 


as could poſſibly be expected. 


But further. The number of inhabitants, not 
reckoning children, in the pariſhes of S. Giles and 


(a) The annual medium of births at SnREwsBZURV, for 7 
years, from 1762 to 1768, was 301; of burials 329. It appears, 
therefore, that one in 243 of the inhabitants die annually, But 
it ſhould be remembered, that in 1766, the ſmall-pox and mea- 
les increaſed very much the mortality in this town; and I find 
alſo, that, ſince 1750, a nurſery for foundlings from Lonpoxn, 
was eſtabliſhed here; and that in 1768 this nurſery contained 
660 children and ſervants. It ſeems, therefore, probable, that 
the true medium of burials about the year 1750, muſt have been 
leſs than 329 ; and that the proportion of inhabitants dying an- 
nually, may not be much greater than it is at NoRTHAM To; 
i 0. ; | 

All- 
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Al- Saints, NORTHAMPTON, Was, in 1746, 2460, 
and the whole number of inhabitants in theſe two 
bes was 3843. See p. 199.—In the account I 
aye received, the particular age at which the limit 
of childhood was fixed in taking this ſurvey, is not 
mentioned ; but there is ſufficient reaſon * 
that it was 21: And, taking this for granted, the 
number of inhabitants, not children, will come 
out, (by ſuch a Table for Nox THAM Prox, as 
Table XIII for Loxpon) 2414; or, nearly the 
ſame with the number really found in theſe pa- 
riſnes. Had this number been computed, from 
a Table formed for Nox TRHAMPTox, in the man- 
ner of Table XII, Appendix, it would have come 
out only 2156. This remark is applicable to the 
Table for Breſiau, formed by Dr. Halley, com- 
pared with the ſame Table, corrected for all the 
ages under 20 (a), by the rule, p. 193. The 
neceſlity, therefore, of that correction is verified 
by facts; and it appears, abundantly, that the 
Tables I have given for Nox THAM rod and 
Nor wicH may be depended on. | 
But, thirdly. In comparing theſe two Tables, 
it may be obſerved, that there is a difference be- 
tween them in favour of Nox THAMPTrON, fewer 


dying there in childhood, and more in old age. 


(a) I have given Dr. Halleys Table in the Appendix juſt as 
he framed it. A correction of it might be made from the pro- 
portion of births to burials, mentioned p. 187. And it would 
then appear, that a 25th part of the inhabitants at Bre/lawv die 
annually ; and that half the number born die there under ſix, as 
well as at Norwich. This Table, as we now have it, makes half 
| live to 16 ; but the account mentioned in the note, page 187, 
ſhews this not to be the truth. It likewiſe makes the number of 
inhabitants at SHREWSBURY, above the age of 21, to be 4730; 
and in the pariſhes of All- Saints and St. Giles, in NoxTHame- 
TON, 2230. It gives, therefore, theſe numbers wrong; where- 
as, as obſerved above, a corrected Table would give them ＋ rue. 

h 5 | he 
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The fame would be found to be true, were the 
NoRTHAMPTON Table to be compared with a 
corrected BRESLAW Table. It appears, there- 
fore, agreeably to what might have been expected, 
that NogTHAMPTON, being a ſmall, town com- 
pared with BRESLAW and Non wick, is leſs un- 
favourable to health and longevity. The diffe- 
rence, however, is not conſiderable. After the 
age of 20, there is a ſtriking conformity between 
all the three Tables, which gives them great weight 
and authority. 5 6 
Further. It ought to be particularly noted, that 
theſe Tables prove, the decrements of life in mo- 
derate towns, to be nearly equal thro' moſt of its 
ſtages. At NokTHAMPTON it appears that, of a 
given number of perſons alive at 20, the ſame 
number die every year till 48, without any inter- 
ruption worth notice, except between the ages of 
30 and 40. —A like uniform decreaſe in the pro- 
babilities of life appears in the BRESLAW and 
Nox wick Tables; but not ſo remarkably, It was 
this circumſtance in the BRRxSLA Table, that led 
Mr, De Moivre to the Hypotbefis, deſcribed in p. 2, 
and fo often mentioned in this work. The values 
of lives, I have ſaid, deduced from this Hypotbefit, 
agree ſo nearly with the ſame values deduced im- 
mediately from the Tables, that it is ſcarcely 
worth while to diſtinguiſh them. But that every. 
one may be able to judge of this for himſelf, I. 
have calculated (a) the following Table. 
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(a) Every calculation of this kind may be made without much 
labaur, by a rule explained in note (O) Appendix. 
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Value of a life By Bre By Norwich e By Mr. De Mai 
at the age N Table. | con Table. res Hypotbeſis, 


1219.61) 17.48 | 17.20 16.69 
. BY 9 16.49 16.41 15.93 15.89 
— 14. 77 15.15 | 14.85 14.68 
4 percent, 4O| 12.90 | 13.36 | 13.10 13.19 
5010.87 [11.13 | 11.25 | 11.34 
60| 8.58 | 8.54 | 9.02 | 9.ot 

70] 5-59| 5-99 | 6.26 6.06 

751 4.21 4.86 4-79 4-29 


It may be obſerved in this Table, that the va- 


lues, by the Hyporbefis, come nearer to the true 


values by the NokTHAMPTON and Nox wich Ta- 
bles, than by the BxesLaw Table; and alſo, that, 
before the age of 60, they are all much higher 
than the values for the ſame ages in London by 
Table X; the inhabitants of London, (as Mr. De 
Morvre obſerves) being © for cauſes (a) too well 
% known, more ſhort- lived than the reſt of man- 
« kind.” The Hypotheſis, therefore, is by no 
means applicable to Lo Dbox lives. It is proper to 
add, that neither can it be applied to the valuation 


of Coux TR lives. —lt appears, from the regiſter 
of the pariſh of Holy-Croſs (5), that the expecta- 
tions of lives there are much greater than the ex- 


( Dodrine of Chances, p 

) See Eſſay I. page 150. Aly g have in the Supplement given 
the Table of Obſervations from whence theſe concluſions are 
deduced. In p. 202, a fact is mentioned, which ſeems to 
prove, that 20 years is a period long enough to afford data in 
this caſe of ſufficient authority. It is, however, certain, that 
the ſame regiſter continued 10 or 20 years longer, will afford 


data more to be depended on. 
petlations 
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pectations by the Hypotheſis —The expellation there 
Kane * | 
At 20 is 38 By Hypoth. 33 In Lond. 28.9 


* N 18 

CP * IS 
FFA 
8 WS ; 


(c) The expectation of a child juſt born in this pariſh, is 33. 
At NokTHAMPTON, 255%. At Noxwicn, 234. In Lownpox, 
18,—In this pariſh, 1 in 11 dies at 80, and upwards. In 
NogTHAMPTON ; 1 in 22. In Noxwica,; 1 in z). In Lox- 
DON 1 in 40. See Eſſay I. p. 157. ; 
Il will add, that the probabilities of life here, appear to be 
much the ſame, with the probabilities of life among the miniſ- 
ters and profeſſors in ScorLAND.— This is a fact of ſome con- 
ſequence ; and, therefore, I ſhall beg leave to give a brief ac- 
count of it. | | 


benefices and profeſſorſhips is Scotland, is reckoned to be 27. 
Their number is 974. The eſtabliſhment among them for pro- 
viding for their widows, began on the 25th of March 1744; 
from which time to November 22, 1770; 774 have died : That 
is, 29.07 annually ; or 1 in 332. The expefation, therefore, 
of a life among them, at the age of 27, is 337 ; which is nearly 
the ſame with the expectation, as given above, of a life of the 
ſame age in the parith of Hoely-Croſs ; and 33 years more, than 
the expectation of the ſame age by Tables III, IV, and V. 
Now, the expectation at a given age, being compoſed of all the 
probabilities of life from that age to the extremity of liſe; there 
ariſes from hence reaſon for concluding, that the probabilities of 
life among the miniſters in Scotland, cannot differ much in any 
part of life, from thoſe in this pariſh. But there is another fact 
that confirms this obſervation. | 
The annual average of weddings among the miniſters and pro- 
feſſors in SCOTLAND, for the laſt 24 years, has been at moſt 32. 


ing in 1767, had been 667. This number, divided by 32, gives 
20,28, the eæpectatation of marriage among them; which is 24 
years more than the egpection of marriage would be, by Dr. Hal- 
{y's Table, on the ſuppoſition, that all 1ſt, ad, and 3d marri- 


27 33.9 209.5 2283.1 
r 2439.6 
"Oe WD | JD 23 19.6 
50 20 18 | 16 
60 14.5 | 3 12.4 
hee 8 8.8 
| | | From 


The mean age at which the miniſters and profeſſors enter into 
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The average of married perſons among them, for 17 years end- 
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From this compariſon it appears, that the Hy- 
potbefis, from 20 to 60, gives nearly the medium 
between the expectations of Lon ox and CounTay 
lives; and for this reaſon it is excellently adapted 
to general uſe. — After 60, the expec tation: 
and values of lives in Lonpoxn approach neacer 
and nearer to the expration and values of lives in 
Northampton, Norwich and Breſlaw ; till, at yo, 
they come to be almoſt the ſame. This is a cir- 
cumſtance which, I believe, has not been attend- 
ed to: And it is the more ſurprizing, as there is 
no cauſe known, which can produce any error in 
the values of lives after 60, deduced from the 
Eonpow Table, except migrations from London; 
and the effect of theſe muſt be to diminiſb theſe 
values. 
The following obſervations will, perhaps, ac- 
count for this. 0 


It has been proved, that at leaſt haf the inha- 
bitants of Lon pon, turned of 20 years of age, are 
emigrants to Lot Dbox from the country. So great 
a change as that, from the country air and modes 
of life, to the air and modes of life in London, 
muſt be particularly hurtful to theſe perſons; and, 


ages may be juſtly conſidered as commencing, one with another, 

ſo early as the age of 30.—-— The expeFation of two equal joint 
Jives is to the expeation of 2 ſingle life of the ſame age, as 2 to 
3. by note (L) Appendix. It follows, theretore, that among the 
miniſters in Scotland, the expettation of a ſingle life at 30, cannot 
be leſs than 31.26. Moft probably it is more; on account of 
the later commencement of marriage in the fituation of the 
Scotch miniſters. — TIreckon alſo, that 27 muſt be leſs than the 
mean age at which they enter their benefices and profeſſorſhips ; 
meaning by it, not the age on each ſide of which equal numbers 
enter; but the age at which, the exceſs of the interval of time 
taken to enter on one ſide, is juſt ſuch as to compenſate the 
greater numbers who enter on the other fide; See the concluſion 


of note (F) Appendix. 


therefore, 
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therefore, (except infants) it is in them, probably, 
that the pernicious influence of London on its in- 
. habitants chiefly appears. They come in at every 
age till near 30; and this is the reaſon why the 
deaths continually increaſe in London till that age; 
but, after that age, the inhabitants conſiſting 


chiefly of perſons, who (like men «/ed to drink) | 


have been ſeaſoned to London, or pom at whom it 
does not happen particularly to diſagree; the num- 
ber of deaths becomes leſs, and the values of lives 


begin to approach nearer to the common Randard 


in other towns. 


T ee is one more fact which I ſhall here wha 
notice of; and which deſerves more attention than 


has been hitherto beſtowed upon it, I mean; 


the difference between the probabilities of life 


among males and yt in favour ' of the 


& latter. 


From the account in p. 199, it appears, that at 


Nox HAM rox, tho' more males are born than 


Females, and nearly the ſame number die; yet the 


number of living Females is greater than the num- 


ber of males, in the proportion of 2301 to 1770, 


or 39 to 30. This cannot be accounted for, with- 
out ſuppoſing, that males are more ſhort-lived than 
Females. One obvious reaſon of the fact is, that 
males are more ſubject to untimely deaths by ac- 


cidents of various kinds; and alſo, in general, 
more addicted to the exceſſes and irregularities 


which ſhorten life. But this is by no means the 
only reaſon. For it ſhould be obſerved, that at 


NoRTHAMPTON the number of female children 


ws in 1746, greater than the number of male chil- 
dren in the proportion of 759 to 624.--The greater 

mortality of males, therefore, takes place amon 

ebildren———But this, together with the greater 


mortality i in general of males at all ages, will more 
particularly 1 
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particularly appear from the following recital of 
facts | 


In the pariſh of Holy-Cro/ſs, Salop, the ingenious 
Vicar, Mr. Gor/uch, in 1760, and again in 1770, 
took the number of male and female inhabitants 
turned of 70. In 1960, the number of females 
turned of this age, was 35 ; of males, 8. In 1570, 
theſe numbers were, females, 35 ; males 26. And 
for the laſt 10 years, 11 out of 365 have died be- 
tween the ages of 85 and 102; and they were all 
females. 155 bh | 
At BERLIN, it appeared, from the accurate ac- 
count which was taken of the inhabitants in 1747, 
and which has been mentioned in p. 172, that the 
number of female citizens, exceed the number of 
male citizens, in the proportion of 459 to 391: And 
| yet, out - of this ſmaller number of males, more 

ad died for 20 years preceding 1751, in the pro- 
portion of 19 to 17 (a). 5 

At EpinsBuRGH, in 1743, the number of fe- 
males was to the number of males, as 4 to 3; (See 
Eſſay I. p. 165) but the females that died annual- 
ly, from 1749 to 1758, were to the males, in no 
higher proportion than 35 to 3. Before 1749, the 
bills gave the totals of burials, without diſtinguiſh- 
ing them into the totals of males and females dy- 
ing every year. | | 

Mr. Kerſeboom, in his Eſſay on the numbers of 
28 in Holl Ax D, informs us, that from the 
Tables of aſſignable Annuities for lives in Hol- 
LAND, which had been kept there for 125 years, 
wherein the ages of the perſons dying are truly 


(a) Vid. Suſmilch, Gottliche Ordnung, &c. where a minute 
account is given of the number of males and females at BERLIN 
in 1747; and alſo of the numbers of each ſex that had died from 
1722 to 1750. 5 | | 
entered; 
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entered; it appears, that females have, in all ac- 
cidents of age, lived about 3 or 4 years longer than 
the ſame number of males. See Pbiloſophical 
Tranſaclions abridged, Vol. IX. p. 326. 

In Volume the 7th of the Philoſophical Tranſ- 
actions abridged, Part IV. p. 46, &c. there is an 


account of the numbers of male and female ſtill- 


born children and chryſoms, and of boys and girls 
under 10, of married men and married women, 
and of widows and widowers, who died for a courſe 
of years at Vienna, Breſlaw, Dreſden, Leipfic, 
Ratiſbon, and ſome other towns in GeRMany. 
He that will take the pains to examine theſe ac- 
counts will find that, though in theſe towns the 
proportion of males and females born is no higher 
than 19 to 18, yet the proportion of boys and 
girls (a) that die is & to 7; and that, in particu- 
lar, the fill-born and chryfem males are to the ſtill- 
born and chry/om females, as 3 to 2. 
In theſe accounts it appears alſo, that of 1270 
married perſons who Had died in theſe towns (b), 
4336 were married nen, and but 2934 married 
women; that is, three married men died to two 
married women. — In all PoMeR ania, during 9 
years, from 1748 to 1756, there died 13,556 
married men, and 10007 married women; that 
is, nearly 15 to 11. Suſmilch's Gottliche Ordnung, 
vol. I. Tables, p. 97. The ſcheme for making 
; proviſion for the widows and orphans of the mini- 
ſters in ScoTLAND, has obliged them to keep an 
account of the number of weddings among them, 


(a) In the accounts from Breſſaav it is, particularly mention- 
ed, that by boys and girls are meant children to 10 years of age, 
of whom, for $ years from 1717 to 1725, ſeven males died to 
fix females, excluſively of the ill born and chryſoms. 

(5) In Breflaw alone, for the eight years mentioned in the 
laſt note, 1891 married men died, to 1196 martied women; 


that is 5 to 3. E _ | 
= and 
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and the number of widows left annually ; and it ap! 
pears, from the reports of the truſtees for carrying 
this ſcheme into execution, that the annual me- 
dium of weddings (a), is (as obſerved in the note, 
p. 2-7) at moſt 32. And the annual medium of 
widows, who have come upon the ſcheme for 24 
years, is 20. Of 32 marriages then contracted an- 
nually, 20 become extinct by the deaths of hu/- 
bands; and but 12 by the deaths of wives. That 
is; among the miniſters and profeſſors in Scor- 
LAND, 20 married men die for 12 married wo- 
men; or 5 to 3. It appears, therefore, that there 
is the chance of 3 to 2, and in ſome circumſtances 
even a greater chance, that the woman ſhall be the 
ſurvivor of a marriage, and not the man. In or- 
der to account for this by the difference of age be- 
tween men and their wives this difference _ 
to be at leaft 12 years (b). That is; ſuppoſing 
the mean age at which women marry to be 23, 
the mean age at which men marry onght to be 
But this ſeems to exceed the bounds of credi- 
| bility ; and, therefore, very probably, the greater 
$ mortality of males muſt operate in this caſe. 
k | It 1s further obſervable in the accounts from 
1 Germany, to which I have referred, that the num- 
ber of widows dying , annually, is four times the 


(%) The annual medium of weddings, among the miniſters 
admitted to benefices, has been, for 27 years from the com- 
mencement of the ſcheme, 27. Beſides theſe, I find there have 
been 4 weddings annually among them, before admiſſion to be- 
nefices. The whole annual medium, therefore, is no more than 
31. But I have ſuppoſed it 32, in order to go upon more ſure 
grounds. n | 
© (5) The chance of ſurvivorſhip between two perſons aged 
21 and 34, is nearly 3 to 2 in favour of the former. There is 
the ſame chance of ſurvivorſhip between 25 and 37 ; and 28 and 

9. This may be learnt from Problem XVI, in Mr. De Meivre 3 
reatiſe on Life- Anhuities. | 
3 number 
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number of wwidowers (a); and, as widows are cer” 
tainly, one with another, ſeveral years younger 
than widowers; it may be concluded from hence». 
that the number of the former in life together could 
not be leſs than five times the latter. This fact 

is likewiſe confirmed, by the obſervations which 
have been made among the miniſters in Scotland. 
In 1790, the number of widows in lite, derived 
from the whole body of miniſters and profeſſors, 
was 380; but the number of «v/dowers among them 
has, one year with another, been ſcarcely 90; 
that is, not ſo much as a quarter of the number of 
widows.———It may be eaſily feen, and it would 
not - be difficult to demonſtrate, that neither the 
greater number of perſons left widows, nor any 
probable ſuppoſition concerning the greater fre- 
quency of marriages among widowers, can com- 
pletely account for this, without admitting the. 
greater mortality of males. —— This, therefore, 
appears on the whole to be a fact well eſtabliſhed : 
And it follows from it, that in order to calculate 
the values of Life-Annuities and or with 
exactneſs, there ought to be diſtinct Tables of 
the probabilities of life for males and females. All 
that is neceſſary to obtain the proper data for form- 
ing ſuch Tables is, that the ſexes as well as the ages 
of the dead ſhould be ſpecified in the bills; and 
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(a) In Dreſden alone, the number of widows who died, in 
four years, was 584. The number of wwidowers, 149. That 
is; 4 to 1.— At WiTTENBERG, during 11 years, 98 wi- 
dowers died, and 376 widows. At Gor nA, during 20 years, 
210 widewers and 760 widows. Suſmilch's Gottliche Ordnung, 
Vol. II. p. 237-—la the country, on account of a leſs difference 
between the ages of huſbands and wives and more early mar- 
Tiages, the deaths of w:idowers and widows come nearer to one 
another; for in Pomerania, during the g years mentioned p. 
211, the 2vidnwers that died were 411, the widows 15533 or 
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this is an improvement of our bills (a) of mortality 
which would give little trouble, and which, 
therefore, I hope will be ſame time or other made. 
lt has been obſerved, that the author of nature 
has provided, that more males ſhould be born than 
females on account of the particular waſte of males, 
occaſioned by wars and other cauſes. Perhaps it 
might have been obſerved with more reaſon, that 
this proviſion had in view, that particular weak- 
nefs or delicacy in the conſtitution of males, 
which makes them more ſubject to mortality; and 
which, conſequently, renders it neceſſary, that 
more of them ſhould be produced, in order to pre- 
ſerve in the world a due proportion between the 
too ſees "mM | 


In the courſe of this Eſſay, it has often appear: 
ed, that I have been particularly indebted to an 
information which I have received from Nor TH- 
AMPTON,——l ſhould be inexcuſable, did I not 
mention, that I owe this int. mation to Mr. Lau- 
ion, an ingenious gentleman in that town, who has 
preſerved the bills of mortality there with much 
Care, and been very obliging in communicating it 
to me. It is much to be deſired, that like ac- 
counts were kept in every town and panſh. It 
would be extremely agreeable to learn from them 
the different rates of human mortality in different 
places, and the number of people and progreſs of 
population in the kingdom. The trouble of keep- 


(a) This improvement would be rendered more complete, 
by diſtinguiſhing the males that die, under the denominations of 
married men, widewers, and Batchelors; and the females, un- 
der the denominations of married women, widows, and virgins 
—— ——Theuſel have made of ſome accounts of this kind which 
have been kept in Germany, ſhews that this would be of con- 
ſiderable ſervice. ES 3 

di ing 
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ing them would be trifling ; but the inſtruction de- 
rived from them (a), would be very important. — 
| T have already propoſed one improvement of ſuch 
accounts. I will add, that they would be ſtill more 
uſeful, did they give the ages of the dead after 
10, within periods of five, inſtead of ten years — 
During every period, ſo ſhort as five years, the de- 
crements of life may, in conſtructing Tables, be 
ſafely taken to be uniform. But this cannot be 
equally depended on, in periods ſo long as ten 
years. | 

' There is yet another improvement of theſe ac- 
counts, which I will take this opportunity to, 

mention. They ſhould contain not only a liſt of 
the diſtempers of which all die, like that in the 
London bills; but they ſhould ſpecify particularly 
the numbers dying of theſe diſtempers, in the ſe- 
veral diviſions of life. Accurate regiſters of mor- 
tality kept in this manner, in all parts of the king- 
dom ; and compared with records of the ſeaſons, 
and of the weather, and with the particular circum- 
ſtances which diſcriminate different ſituations, 
might contribute, more than can be eaſily imagi- 
ned, to the increaſe of phyfical knowledge. But 
to proceed no farther in theſe Obſervations, I ſhall 
now beg leave to ſhut up this whole work with the 
following general reflexion, 


l have repreſented particularly, the great diffe- 
rence between the probabilities of human life in 
towns and in country pariſhes ; and from the facts 
I have recited, it appears, that the further we go 

from the artificial and irregular modes of living in 
great towns, the fewer of mankind die in the firff 
ſtages of life, and the more in its /aft ſtages. The 


(a) See Eſſay I. p. 162, 163. 
| 5 54 lower 
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lower animals (except ſuch (a) as have been taken 
under human management) ſeem in general to en- 
Joy the full period of exiſtence allotted them, and 
to die chiefly of old age: And were any obſerva- 
tions to be made among ſavages, perhaps the ſame 
would be found to he true of them. ——Drary 
is an evil to which the order of Providence has ſub- 
jected every inhabitant of this earth ; but to man 
it has been rendered unſpeakably more an evil 
than it was deſigned to be. The greateſt part of 
that black catalogue of diſeaſes which ravage human 
life, is the off ſpring of the tenderneſs, the luxury, 
and the corruptions introduced by the vices and falſe 
refinements of civil ſociety (5). That delicacy 
which 1s injured by every breath of air, and that 
rottenneſs of conſtitution which is the effect of in- 
temperance and debauchery, were never intended 
by the author of nature; and it is impoſſible, that 


(a) Calves are the only animals taken under our peculiar care 
immediately after birth ; and, in conſequence of then admiviſter- 
ing to them the ſame ſort of phyſic that is given to infants, and 
treating them in other reſpects in the ſame manner, it is probable, 
that more of them die ſoon after being born, than of all the 
other ſpecies of animals, which we ſee in the ſame circumſtan- 
ces. See the Comparative View of the State and Faculties of Man 
with thoſe of the Animal World, p. 23.—lt is, indeed, melan- 
Choly to think of the havock made among the human ſpecies by 
the unnatural cuſfoms as well as the wices, which prevail in po- 
liſhed ſocieties. I have no doubt, but that the cuſtom, in parti- 
cular, of committing infants, as ſoon as born, to the care of 
fefter-mothers, deſtroys more lives than the ſword, famine, and 
peſtilence put together. | 

(5) The ingenious and excellent writer quoted in the laſt 
note, obſerves, that the whole claſs of diſeaſes which ariſe from 
catching cold, are found only among the civilized part of man- 
Kind, p. 51 — And, concerniog that loſs of all our higher pow-' 
ers which often attends the decline of life, and which is ſo hu- 
miliating to human pride; he obſerves, that it exhibits a ſcene 
ſingular in nature, and that there is the greateſt reaſon to believe, 
that it proceeds from adventitious cauſes, and would not take 
place among us if we led natural lives, p. 62. | 

> they 
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they ſhould not lay the foundation of numberleſs 
ſufferings, and terminate in premature and miſe- 

rable deaths. Let us then value more the ſim» 
plicity and innocence of a life agreeable to nature ; 
and learn to conſider nothing as ſavageneſs but 
malevolence, ignorance and wickedneſs. The or- 
der of nature 1s wiſe and kind. In a conformity 
to it conſiſt health and long life; grace, honour, 
virtue and joy, But nature turned out of its way 
will always puniſh. The wicked ſhall not live out 
bal their days. Criminal exceſſes embitter and 
cut ſhort our preſent exiſtence ; and the higheſt au- 
thority has taught us to expect, that they will not 
only kill the body but the /oul; and deprive of an 
EVERLASTING EXISTENCE, | | 


APPEN. 


: n 


would be left every year. 


| | Note 5 See Queſtion m. Page * 
LIE. E be any given expeQttion of life ; and 
I x will be the number of perſons 
alive at theend of x years, ariſing from 5 perſons 


left annually as 1 (or added ICE to a 
Aation is E. 


ton or ſociety) at the age whoſe e 
The maximum, therefore, is always þ n Mr. 
De Movvre's Hypotbefis, E is always « the difference 

between the given age and 86. See the note, page 2, 


likewiſe the beginning of the Firſt Nay, and note 
92 in this Appendis, * the inveſtigation of 
rule will be given 
It will not be amiſs to give the following ex- 
ample of the application oft this rule. 


ſcheme, among the miniſters and profeſſors in 
SCOTLAND, fo making proviſion for their widows, 
it was neceſſary, that a calculation ſhould be made 

of the number of widows that would be upon the 
ſcheme at the end of every year, till they came to 
a maximum, on the ſuppoſition that, (agreeably to 
what particular enqui 
pened for. many p 


ing years,) 20 new widows 
In order to make this 


dien, Wan n, be — 


At the time of the commencement of the 


had ſhewn to have hap- 


| de under 32 years of age when left 3 aud let 28 
ſuppoſed their mean age. Let the ſame num 


mean age; between $9.00 4 and 47 and 43 their mean 
age; between 47 an 


57» and 52 ch mean age; 
between 57 and the extrewity of life, and 63 their 
mean age. The number in life r to me, 
in 10 years, 4 widows left annually at the age 

28 will * is, 9. the 5 0 Was ” 
116—10 


116 3 
| ON 2 547 01 


116 
At the end of 30 years, the Abe AY vill be 


So; of 49 years, 194.82 : of 58 years 116— 


ſe numbers, found in the ſame way, for the 2d 
r (E being 35.5 5), 3 20, 30, 40. 
and 5 1 years, wi 4.31104 7—97-25— 
n 3d al (E being 21.5) 7 the end 
419880 r as For de arh 35:34—01.4— 
78.1 3—85.6—8$6—— MES — being 
17) Ar 4.11 
—56.47 —67—68——Por the port, 5 ing 
11.5) at the end of 10, 20, and 23 years, 31.3— 
5.2—46——The whole number, therefore, con- 
ting of all the claſſes, will come to a maximun 
nearly in 58 years; and the totals in life, at the end 
of 10, 20, 30, 40, 50, and 58 years, will be 
e r dere eee 5 
terminations ſuppoſe none to marry. 

In 10 years, from 1757 to 176), I have been i in- 
formed, that but g widows married. Let us then 
ſuppoſe, that one widow, of the firſt claſs marries 
every year; and let al that marry, be ſuppoſed 


to continue, one with another, 5 years in widow- 
hood before they merry. On theſe r | 


oy — 


. 


Abi | ws 


ber be left between 32 and 39, and let 35 berheie | 


Py 


_  _eommencement of this ſcheme ; 
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the foregoing totals mh at the end of the ſame 
pare of years, be 169. 23—282—347.5— 
1 Thi — "EI are made from Mr. De 
Maotvre's Hypotheſis, Had they been made ex- 
attly from Dr. Halley's Table, or my other of jy 
Tables I have given at the end of this work, 

| cept the London one, the reſults would have 8350 
nearly the ſame. 

Twenty-five years have now _ ed ſince the 
the number 
of widows living every year uy in fact, — 
ponded to the laſt numbers I have given, as nearly 
as could * be * in an affair of this 


nature. 
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Not (B). Queſtion VI. " 17. 


/ 


kr , y the fur of = and its i 
for one year. The value of a life, whoſe 
complement. is n, being (by. Mr. De Moture on 
Annuities, 4th edition, page 14, and page 100.) 
1 —2 —3 —4 
—— + IT +—= &c, the preſent vas 


3 nfs 


lue of the remainder of it Kader two years muſt be 
= +, &c. which hog to x 


CF * 


n— ar 1— 27 n—213 ? | | 

Now - — is the Preſent 2 of 11. due at the 
end of two years. _ is the probability that a 
life, whoſe 2 is u, * continue two 


23 , Kc. is the va- 


years, and == + = == + = 
i n—2r —. 
Jue of a life two years older = 8 life whoſe 
complement is x. And, therefore, (ſince any num- 
ber of years leſs than n may be ſubſtituted for two 
years) the firſt rule given in this queſtion is right. 
The ſame proceſs, applied to joint lives, will de- 
monſtrate what is ſaid in the Scholium. 1 


>. 
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Note (C). See Queſtion VII. Page 18. 


F ET the complements of any two aſſigned 
lives be n and m. The preſent value of the 
firſt poſſible payment of an annuity to be enjoyed 
by the life whoſe complement is u, provided both 
lives continue 7 yeats, and the life, whoſe comple- 
ment is a, ſurvives the other after that term, is the 
probability, that the life of the expectant ſhall 
continue 8 years, and the other life ) years and 
then fail in the 8th year, multiplied by T or by 
x]. diſcounted for 8 years. The probability that 
the life of the expecitant ſhall continue 8 years is 
—— The probability that the orber life ſhall con- 


* 


tinue 4 years is . The probability that it ſhall 
continue 7_years, and fail in the 8th year, is 
_ 4 - The probability, therefore, 
that the life of the erpeclant ſhall continue 8 years, 


— ww 


and the other life continue 7 years and fail in the 8th, 


is > x £ and the preſent value of the firſt poſl- 
ble pagenant of the atinuity ſuppoſed, is — 7 * — 
See The Doctrine of Annuities, by Mr. Simpſon, 
p. 6—15, or his Select Exerciſes, p. 415, &c.—— 
In like manner, the preſent value of the 2d pay- 


ment, at the end of the gth year, may be found 
| SE 3 


APPENDIX. 223 
to be 2 X = x 1 or —2 X = 


" the preſent value of all the poſſible payments, | 


Ea 
* en * —»&C: 


| 3 r: 
But this ſeries is equal to — x = > * = hor 
n—8 1 ==" 1 1 
- . þ 7. ag MOTT. * 7. xt 
3 8 f 1 n—9 3 
—, & c. Now ==— — + = — 
7 ; Tr $ m— r * m— 


&c. is the value of an annuity for a life ſeven 
years older than the expectant, after another life 
ſeven years older than the life whoſe complement 


ism, — x = is the probability that both 
the aſſigned lives ſhall continue 7 years. And + 
is the value of 1/. due at the end of 4 years. The 
__ therefore, given for ſolving this queſtion, is 
—_ 5 

This demonſtration, as well as that in the laſt 
note, is, for the ſake of more eaſe and clearneſs, 
applied to the hypotheſis of an equal decrement of 

life. It does not, however, depend upon it, but 
may be applied to any table of obſervations, - 


Note 
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© No 00. Queſtion IX. Page 4 2 4. 


Er. che complement of any two aſſigned lives 

be n and m, and the given term be /even 
ears, as in note (C). The probability that the 
life (ſuppo 85 to be the life in expeAation) 


ſhall ſt de is, by Mr. De Moiure s Hypo- 
theſis, >; and the n that the latter 


Iife ſhall fail in 8 years, is > and the firſt pay- 


ment of the annuity mentioned in this queſtion, 
depends on the happening of both theſe events, 


the probability of which is = x >. 


The preſent value, therefore, of the firſt poſſi ble 
payment of the annuity 1 = X 2 like 
manner; the preſent value of the . /zcond poſſible 
payment is — x 2 and of all 1 


2, 2 1 10 

+ ©: © | $2 9 | 1 : 8 7 7 

* * i 7 mx wo * 
7 


2 = X - +2 x . foregoing ſe- | 


a 

ries, therefore, is equal to the two ſeries's 1. , 
ah | I} 
=_ . 


\ 
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——— 4 


. 
= x 2 27 


. 


2 
of. rn 


== +, — ae. which i is vide wy * 
rule given for ſolving this ueſtion as will a = 
from notes (B) and (C). , n 


$43 33 
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Note (E). - See the Scholium to Queſt. X. 


' A- CCORDING to the calculations, the time 
A in which the firſt yearly payment of a rever- 

- annuity becomes due, is the end of the year 
in which the event happen that entitles to it, how- 
ever little or much of the year may then happen to 
be urclapſed. And this, likewiſe, is the time 
when a reverſionary ſum becomes due. Thoſe who 
know how the calculations of the values of rever- 
ſions are inſtituted, muſt know_this. But an an- 
nuity, the firft payment of which is to be made at 
the ſame time with another payment of a ſum in 
hand, ſufficient to buy an equal annuity, is worth 
one year's purchaſe more than the ſum, For 
Inſtance. Reckoning intereſt at 4 per cent. and 
being 24, increaſed by its intereſt for a year, or 1.04, 


=+=+, &c. — 251. is the preſent value of 
an eſtate of x]. per annum for ever. That is, it is 
the value of it, ſuppoſing the firft rent of it is to 
be paid a year hence, If the firft rent is to be 

received immediately, or at the ſame time with 
another payment of 25/. it is worth one year's 

rchaſe more, or equivalent to 26. I have 
not found, that any of the writers on annuities and 
reverſions, have attended to this obſervation. It 
a correction neceſſary to be applied to the 
common ſolutions of ſeveral 7194" problems : 
particularly to the 2 iſt and 22d in Mr.Simpſon's Trea- 


tiſe on Annuities, and the 26th, 27th, 32d, 33d, and 
40th problems in his Selen Exerciſes; and to all other 
problems of the ſame kind in other writers. There 
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van be no great occaſion for being more explicit. 
It will not, however, * arfiiſs to add the following 


demonſtration: — > is the preſent probability 
tht life who complete l, will fit in ny 
one W 0 year of its duration 8 * 


FIC e. (4), or the preſent rs of et an: 


8 "6 
num for years, multiplied by =, is the preſent 


value of the turn or legacy denoted by . payable 
at the failure of the given lite. Therefore U ( he- 
ing 56; the life 30; intereſt 4 per cent. r= 1.04; 
oy ſum 251.) value of the 
Mr. De 23 hypotheſis, is 9.919. 
Further. The value of 11. to be received at the 
end of a year, provided the life whoſe complement 
is u fails, is the probability bf the failure of the 
life multiplied by 11 diſcounted for a year, or 


12 5 = In like manner the value of 10. 
to be received at the end of 2 * if the ſame 


life fails in 2 years, is 1 — — * — And, there 


fore, the value of all the pafiblz payments of an 


eſtate or annuity of 14. for ever, to be entered 


— — 


upon after the given ie. l1— = * 7 * Row” 
Ba pt Px O+ a+ 
5 ; | 5 1 


' : p 
_ AF ——ä—ä— —2— a” _—  —— — 


= 29550 3 er. 


== c. that is, hu abs of the life ſubtracted 


from the perpetu ity; n 4. 14.684. 
(the value of a life at go) ſubtracted from 25: that 

is, J. 10, 316. But 10.346 is to 9.19, in the ſame 
ratio with 164 to 100, or 26 to 25, agreably to 
| oy nes in a the Sebolium. 2 
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make juſt— If all marriages com 


„rr 22 


* = 
i * « & 4 . e * 4 \ g \ y 
3 29 8 : Wnt ; 3 ; 


Note _ Qin xm. oy 33. 
Wisag the mean age eats all mar. 


the mean age of married 


women, I do not intend to ſuppoſe, that there are as 


many married perſons who,cxceed theſe: Ned 5 


there are who fall ſhart of them. It is likely 
NH tha 
this hand In caſe, to render the 


the man, and 25 for the woman, el 
would be Aioved by the time the men were 5% 
and the women 42 ; for (by the Hypotheſis, 

alſo * by the Breſlaw, . and 1 
ton tab um Bern e eee og 
| continuance of two lives, whoſe, ages; are 25 
33, ſeventecn,_ years. Forty: two and fifty, then 
would he properly the mean ned which widow: 
hood would commence ; meaning by theſe, the 
„ages on each ſide of which 4 — are 
left widows and widewers. mr tho 1 4 2 
e 4 of ex de 

ſolved in 2) years, the not Fee 
in twice that time. 0 far would this be from 
happening, that about a th. part would continue | 
beyond twice 15 years 3 nor would it be certain, 
that they would be all diſſolved till near the Sion | 
' tremity of the;poſlible extent of life. Tho, t 
fore, an equal number of marriages would, be 0. 
ſolved, or an equal number of widows and wi- 
dowers left before 30 and 4a, and afterwards, yet 
the ages of the latter would, one wich HE wp? 


Wy MAE e 50. 222 than whe, ages 


. 
1% 10 tits | 
- 
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the former (that is, of the widows and widowers left 
before 50 and 42) would fall ſhort of them. And the 


number of alſo in the world, among per- 
ſons of greater ages than theſe, would be much 
fewer than perſons of leſſer ages—In other 


words: the period, at which the marriages that 
have been contrated are half diſſolved, is not the 
mw at no opt the number of marriages conſtantly 
ſting is equally divided, but this period falls 
Tome years nas and the period I have in view, 
falls in that part of the oO between theſe two 
where the r ages of the marriages 
on one fide, are juft — to dompenſate (in ſuch 
a calculation as that I have given) their deficien- 


cies in number, compared with the number of 


marriages on the other ſide. 

In ſhort. Suppoſ ppoſe 35 5 marriages every 
between 33 and 25 (a). In 12 veats there 
| would be half as many in the world, as could 
8 a number of yearly w wed. 
dings. 7 years, half every ſet would be ex- 
tinct. The 2 of eyery marriage would be 
19 years, by 2 21 of Mr. De NMoivre's Treatiſe 
on Annuities, or by the note p 209 : That is, 
taking them all together, — exiſt juſt as 
| Jong as an equal number of fngle perſons, ſuppoſed 


year, 


to be ſure of living juſt 19 years, and —— 
or, as — an equal number of ſingle 
all 48 y ſuppoſed to be ſubject to the 


common ws fog, pot One with another, 
then, they will be all extinct in 19 years: the 
marriages which continue beyond this term, tho' 


246} lathe Pais 4 Vaud, Switzerland the mean age at which 
women marry, is neatly the very age here mentioned: Hut it 
will be N In upplement, it the expectation of marriage 

there, is 23 years and 4 ; ſo much higher are t 
probabilities of life in the country than in owns, or than they 
vught to * De Mares Hypotheſis. 1 200, 

Wer 


C 


widowhood, wall, one with another, be 


Apr Ei ai 
fewer in number, enjoying among them juſt as 
much more duration, as thoſe that fall ſhort of it 
enjoy leſs.  Hidows, then, at a medium, will com. 
mence widowhood at 44 (that is, 25 increafed by 19) 
eu of age, and zvidowers at 52. The values, there- 


fare, of the lives of the former, when 
ſame with 
the value of a life at 44 ; or, {reckoning intereſt at 
4 per cent.) 12.5 years purchaſe, in preſent pay» - 
ment, (the annuity to begin at the end of a year); 


and their expectations of life will be 21 years, or half 


the difference between 44 and 86. The value of 
the lives of the latter will be 10.92, and their ex- 
peftation 19 years The whole number of marriages 
conſtantly exiſting, which would reſult from 
35 ſuppoſed to commence annually, would be 
19 x 35, or 665; and 53 years (the difference be- 
tween 33 and 86) would bethe time in which they 


would increaſe to this number—— The chance of 


ſurvivorſhip would be 69 to 53, by prob. 18th, 
Mr. De Morvre on Annuities ,, that is, in 53 years, 
35 relicts of theſe marriages would be left every 


year, and the number- of - widows would be to the 

number of widowers, as 69 to 53; or 19.8 widows - 
would be left annually, and 15.2 widoavers. The 

maximum of widows.in life 


together, if none mar- 
ried, would be 21 * 19.8, or 416; and they 
would increaſe to this number in 114 years (or 61 
years after the number of marriages had attained 
to a maximum)— The maximum of widowers would 
be 15.2 K 1), or 258; and they would increaſe to 
this number in 106 years. 26) 

An eaſy method may be hence deduced of folv- 
ing the queſtion which occaſions this note If 


che number of the members of the eſtabliſhment 
I have ſuppoſed, is 665, and the mean ages. at 
which marriage may be deemed to commence. are 


G4 |: 25 
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25 and 33, 19:8 widows will (it has juſt appeared 
be left every year ; and the values of their lives, 
when they commence widowhood, will be, one 
with another, 12 years purchaſe. An annuity of 
201, will, therefore, be worth, to each widow, 250]. 
and 19:8 ſuch annuities muſt be worth 4950ʃ. 
which, conſequently, is the annual income neceſ- 
- fary for the ſupport of the eſtabliſhment, the firſt 
payment to be received immediately: or 1.7.44 
from each of the 665 members; which anſwers 
nearly to the determination in page 35. 

In the Laſt Eſſay, p. 212, it has been ſhewn, that 
obſervations determine the chance of ſurvivorſhip. 


as 3 to a; and in ſome circumſtances greater. I have 
alſo there obſerved, that in order to account for this, 
from the difference of age between men and their 
wives, this difference muſt be at leaſt 12 years, and 
the mean ages of all who marry annually, muſt be 
ſuppoſed to be about 23 and 35. In this caſe, 19, 
as before, will nearly be the expectation of all mar- 
riages. The mean age at which widows and wi- 
dowers will commence ſuch, will be 42 and 54. The 
number of annual marriages neceſſary to keep up 
665 marriages conſtantly exiſting, will be 35. 
The number of widows left annually, by ſuch a 
number of marriages, will be 21; and the values 
of their lives, at the time they commence widow- 
hood, willbe 12.85 years purchaſe by Table VI: and 
therefore, the whole annual income neceſſary for the 
- ſupport of theſuppoſed eſtabliſhment, will be 5397/. 
or an annual payment, beginning immediately, of 
4811 from each member. The number of widows 
on ſuch an eſtabliſhment will, in 63 years, grow, if 
none marry, to 462; and the number of widowers 
to 224, —— It may be depended on, that all this 
would happen as far as Dr. Halley's table, or _— 
8 e _ _  - "kadies 


in favour of the wife in marriage, to be really fo great 
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tables for Norwich and Northampton, exhibit the. 


true ſtate of human mortality. 

Among 
LAND, the number of married men being 667, or 
nearly that here mentioned, the number of annual 
weddings has, for many years, been at an average 32, 


and the number of widows left annually not quite 20 


and, therefore, the chance of ſur vivorſhip in favour 
of the wife, as 20 to 12, or 5 to 3. See Eſſay IV. 


y 212. This i is not more different from the reſults. 


have given, than might have been expected; 
and the chief reaſon of the difference is, that the 
_ expeAations of ſingle and Joint lives among the mi- 
niſters and their wives in SCOTLAND, are greater 
than thoſe given by Dr. Halley's, and the other ta- 
bles of obſervation. 


of lives among the better ſort of men, living 


moſtly i 2 villages and pariſhes, are much 


greater. act is, that among the miniſters in 
Scotland, the expectation of a ſingle life at the age 
of 27, is at leaſt three years and an half greater; 
and, coniequently, of joint lives, above two years 
greater, than the ſame expectations by Dr. Ha/ley's 
Table, Ibid. page 207. 

I cannot help juſt mentioning another remark 
here. It may be obſerved, that ſuppoſing no 
ſecond marriages, and, at the ſame time, that the 


odds for the woman's ſurviving i in marriage is 3 to 


2, the number of widows in the world would be 
double the number of widowers. But it has been 
found, in fact, that the number of widows is five 
times the number of widowers. How this is to be 


accounted for, J have ſhewn in the Eſſay jun re- 


ferred 19 page 212, 213. 
Note 


the miniſters and profeſſors in "TAE? 


Theſe tables give the ex- 
pectation of lives as they are among the bulk of 
mankind in moderate towns. The expectations 
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| Note(G) Queſtion XIV. Page 38. 


E Tr he 11. increaſed by its intereſt for one 
4 ; # the given time or number of years 

1 he aſſurance is to be made; a, b, c, &c. 
the probabilities taken out of of a table of obſerva- 
tions, that the perſon whoſe age 1s given ſhall live 
I, 2, 3, &c. years; and P the probability that he 


ſhall live z years. Then == + = += &c 


„ \t=P, 1=P , 1—P 
C1) +> +77, +77v 3% =7 +5 + 


3 | __— 
X 2 pry, _—— X = 


hm 


1 a 
oO - 


* +, * 7 &c. will be the exact value 
of an annuity to be entered upon at the failure of 
the given life, provided it happens in t years. And 

the rule is nothing but this value expreſſed in words, 
In a ſimilar manner may be demonſtrated the other 
rule for finding the values of aſſurances for a given 


time, an two joint lives, or the longeſt of two lives, 


Note 
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Note (. Queſtion XV. Page 45. 
ET. "Al ify as before; 8 the given ſum ta 
be aſſured ; the given time; N and # the 


number of the living in the table of abſervations, 


at the age of A and B reſpectively; A, B, C, &. 
- and a, b, c, &c. the number of the living i in the 
table, at the end of 1, 2, 3, &c. years from the ages 

of A and B; D, D, D, D, Ec. and d, d, d. d, &. 


11 11 1 11 111 


the decrements of life i in the table, at the end of 
1, 2, 3, &c. years from the ſame ages. Then, by 


reaſoning in the ſame manner with Mr. Simpſon, in 


p. 316, &c. Select 3 it will appear thatS x 

Axd B E . Dad 

Nor + N. + N, Ke OS N 
Da Dd . 

Nag + Nuri . VIE s 1 * Nr + Nr * 

c 8 4 4 


I &c. () r —_— Ar Kc. (). This 


is the exact anſwer to Queſtion XV. and the rule is 
as near an approximation to it as there is reaſon to 


deſire. 
in the ſame manner, retaining all the ſame ſym- 


hols, it may be found, that the anſwer to ——— 
XVI. is. 


Dai Da : D+D+4 D+D+D+9 
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* Da Dt Deb bee 


U—1)= ur * N N 8 Net 
" „ Ih Dd Da 
&c. (t—) + FJ N + nr WY "0 „Kc. (1). 


ur 17 


_ D- D+D. D+D+D | 

t Ne e e 
Nr N D MY 

ſame with the exceſs of the value of an annuity 
certain for a number of years leſs by one year than 
the given term, above the value of an annuity on 
the life of A, for the ſame number of years; from 
whence the reaſon of the rule for ſolving this quel- 
tion may be eaſily diſcovered, 


Note 


ET] 


8 


Note (D. Page, 95, &c, 


, of 11. due at the end of the given term; A 
the value of annuity certain for the ſame term; # 
the complement of a given life; G the value for the 


given life; (to be found by Queſt. VI.) P the 


year. . | 
Then AU N N pxP—AxXPxr will 
be the preſent value of 1 J. 2 J. 3 J. &c. (7) payable 
at the end of 1, 2, 3, &c. (2) years; but ſubject to 
failure when the given life fails. 

If ſuch a courſe of payment is to begin imme- 
diately, and to be made at the beginning of every 
year, till ; x 1 payments are made in 7 years; 
add to the preceding value, the value increafed by 
unity of an annuity on the given life for ? years, 


ſought. And this value, divied by the preſent 
value of what may happen to remain of the given 
life after z years, found by Queſt VI. will give the 


. 


annual payments, beginning immediately, wi 
entitle, for the remainder of the given life after : 


With the aſſiſtance of this theorem, all that is 


be too tedious to enter into amore minute account, 


7 5 5 7 þ 12 
FL, A. Note 
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E P be any given term of years; þ the value 


given term, of two joint lives both equal to the 


perpetuity ; 7, 17. increaſed by its intereſt for one 


found by Queſtion VI. and the ſum will be the value 


ftanding annuity to which ſuch a ſeries of 1 


ſaid in page 95, &c. may be inveſtigated, It would 
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Note (C). Page 117. 


ET d ſignify the difference between the com- 
plements of the youngeſt and oldeſt life in 
the body of annuitants, here deſcribed, at the 
time they enter; let S ſignify the ſum of theſe 
| complements ; 7 wy given number of years not 


8 
greater than ·— ; and the ratio of the whole 
2 2 


$+d | 
number of Annuitants tv —. Then 


* will be will be the number chat will die the firſt year; 


x +d + F. = the number that will die the 2d . 


4 , 44 . 
*+d+ f TS, zd year; 


„ 5”, qth year; 


* 4 ＋ 5 77 — PK. — gin year; 


— 


* 1—2 ＋ 8 + 7—3 
; 2 , 44 — 2 oc 

+ = +5;+ n—4+ #—J D &c. (#) 
will be the whole number dying in # years. When 


Sh A 
n is greater than dre this ſeries is greater than 


the whole number dying | in # years; but in all 
other caſes it gives this number exactly, ſuppoſing 


Ye 8 of life to decreaſe uniformly. Fey 


* 
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In the preſent inſtance, the youngeſt life being 30, 
and the oldeſt 60, the two complements are 56 and 


26. S=82, d 30. = 1230. And therefore x= 
| f : 8 8 « 


e. Take n= 30 years and the fore 
going ſeries will be 2). T g00 + 318-2 + 7.242+ 
.164= 33.214, Which is a little greater than the 

| whole number dying in 30 years, but at the ſame 
time leſs than the whole number of Annuitants. 
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Note (L). See Eſſay 'K Page 1 3 3, 134, 136. ; 


HE ſum of the probabilities that any given 
| lives will attain to the end of the 1ſt, 2d, 


3d, &<. years from the preſent time to the utmoſt 


extremity of life (for inſtance, 11 + ts + 28, &c. 
to 4 = 221 for lives of 40, by the hypotbefis) may 
be called their expeclation, or the number of pay- 
ments due to them, as yearly annuitants. The fam, 


of the probabilities that they will attain to the end 


of the 1ſt, 2d, 3d, &c. 5a F years, (or, in the parti- 7 
cular caſe ſpecified, 51 + 87 + 33 + $2, &c. = 
9" half years, or 221 years) is their expectation as 


| : balf yearly annuitants. And the ſums juſt men- 


tioned of the probabilities of their attaining to the 
end of the 1ſt, 2d, 3, &c. moments (equal in the 
ſame particular caſe to 23 years) 1s properly their 


expectation of life, or their expect lation as annuitants 
| ſecured by land. 5 


Mr. De Moi ure has omitted the demonſtrations 
of the rules he has given for finding the expeclations 
of lives, and only intimated in general, that he 
diſcovered them by a calculation deduced from the 
method of fluxions. See his Treatiſe on Annuitres, 
page 66. It will, perhaps, be agreeable to ſome 
to ſee how eaſily they are deduced in this method, 
upon the hypotheſis of an equal decrement of life. 

Let x ſtand for a moment of time, and » the 

i | | — n=2x 

complement of any aſſigned life. Then —--, —--, 


n 3 
——, &c, will be the preſent probabilities of its 
* by * : | g F f 


gan- 
„ 
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continuing, to the end of the 1ſt, 2d, zd, &c. mo. 
nean - and — the probability or 11s Wr 


5. 0 b 


to the end of x x time. | — +”: will therefore be 


wu 


the fuxion of the ſum of the probabilities, or of an 


area en this ſum; whoſe ordinates are 
Q, and axis *. The fluent of this expreſſion, or 


a—=is the ſum itſelf for the time % and dis, 


when x=#, becomes: 2u, er gives the æxpectation of 
the aſſigned life, or the ſur of all the probabilities 
juſt mentioned, for its whole poſlible duration. —In 


—— 
like manner: ee — is the h that 


two 70 equal joint "ME wilt continue x time, —_ rk; ge 


will be the fi, of the ſum of the probabilities: | 
The fluent is s$—=+ —, which, when #=x, i _ | 
or the expectation of two equal joint lives. — 


Again: ſince += is the probability that there 


will be a river of two equal jaint ves at 


the end of x time, = + Z + ; will, be 


* 


1 fluxion of the bum of the protbilies; 


and the fluent, ar —=is (when r=n) 38, or 


the expeZZation of farvivorttiip between two equal 


lives; which, W appears to be l to the 
| R. 


expect. 
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expeftation of their joint continuance. The expeAz- 
tion of two mage aint lives, found in the ſame 
way, s.— 5 m being the complement of the 


On 
oldeſt life, and 1 the complemend of the youngeſt 


The whole expedtaticn of furvivorſhip is 5 4 -+ 


2. The expeCtation of kureivorſhip, di the par 
3n 
of theoldeſt, 1875 ; ad the experi, on the 


part of the N ZZ oy It ivealy o 


apply this inveſtigation® to_any number of joint 
| lives, and to all caſes of ſurvix orſhip. 

It may be obferved, concerning the firſt of — 
fluents here given, that it expreſſes not only 
expectation of a given life for the time x, 100 
therefore its whole ex ion when x=n, but 
likewiſe, the number of perſons alive, to which one 
perſon added annually to a ſociety, at a given age, 
will increaſe in à time. Thus: Suppoſe one 
annuitant, whoſe age is 28, (and whoſe complement 


of life, therefore, is 58, or expefation of life 29) 


to come upon a ſociety every year; the number of 

annuitants alive, deduced from hence, will, in x 
qx29—x? 

years, be x x — == or r 435 Xx; and, there 

fore, the number of annuitants ative, deduced in 

the ſame. time from p annuitants left annually at 


the ſame age, wil be * px; ——In like 


manner, the 2d fluent, or . x, gives the 
number 
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number of marriages in being together, that will, 
n x years, grow out of one yearly marriage, be- 
| tween perſons of equal ages, whoſe complement of 
life is a. If they are of unequal ages, 
plement of the oldeſt life is , and of the youngeſt 


, » 3 x3 2 7 

u, this number will — "== + . And 
12 0, 2” yr ene 

if the number of years is required, in which any 


given number of yearly marriages, . between men 


and women at given ages, will increaſe ſo far as 
to be in any given proportion to the greateſt num- 
ber that can poſſibly grow out of ſich marriages, 
this expreſſion muſt be made equal to the e - 
tion of the joint lives, or of each marriage, multi- 


plied by the fraction expreſſing the given propor- 


tion; and the root of the equation will be the an- 


ſer. Thus: it may be found, that one marriage 


every year, between perſons 33: and 25 years of 


age, would in 10 yeats increaſe to 8.35; in ig 
years, to 11.38; and in 53 yrars, to 19, or their 
greateſt poſſhle number; and, conſequently, that 


35 ſuch yearly marriages would, in 10 years, in- 
creaſe to 292 in 1 X year, to 397; and in 53 years, 


to 665. —— And if it is required in what number, 


of years 35 ſich yearly marriages would increaſe, 
to half the number in being together, poſſible to 


be derived from them, the value of x, in the cubic. 
| + — — 


E n+-mxx? m | 
equation . + x = _— xz» muſt 


be found ; which, in the preſent inſtance, is nearly : 


12. | 


I have, in ſome parts of this work, had occaſion 


to make ſuch deductions as theſe, See note (A), 
p. 218; and note (F), p. 229; and Queſtions III. 


and XIII. 
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Note 00. rr u. Page 177. 


Er r fignify 1]. incaſe <4 its intereſt for 


ona yell... 
* the PERPETUITY, © 
© the di between the ag ee young 
life, and 86 ; or its complement. | 
n the complement of the oldeſt life. 
P rhe Top (in Table MW.) of af Ek certain 


for mM 
Pp 71 the exact value ay theo joint lives, 
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common complement o life z; the probability 


that A and B ſhall be both dead at the end of the 
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manner, the probability that they ſhall be Both 
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the perpetuity. And — = — + 
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Note (9). Eſſay IV. Page 205, 206. 


E T r be 1 increaſed by its intereſt for one 


| year. 


Ler S wealth any given interval of time, or 


number of years, during which the decrements of 
life in a table of obſervations continue equal. 
a the number of the living in the table at the 
beginning of the firſt year of that intervall. 
3 the number of the living in the table at the 
beginning of the your: _——— wllowing the 
lame interval. 
Pthe value of an annuity certain for 8 


years. 


S years, 
Q the value, in Table for the 
life of a perſon whoſe age wants 8 your * 86. 
N the value, in ſtrict agreement with the given 


a perſon whoſe age is S years greater than the age 


at which the interval of oy ecrements _— 
Then, 3.3 
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the PRs of equal decrements begins. And 
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a APPENDIX. 
rule for finding, from the value given of any life, 
the value of a life one year younger, 
Theſe theorems fave much labour in calculat- 
ing the values of life - annuities from tables of ob- 
Ebbe fiſt of hem, with its ine dee + 
e * with its in tion, ma 
be ſound in page 341; gd edition, of Mr. D 
Morvre's Treatiſe on the Doctrine of Chances. But it 
is neceſſary to obſerve, that the direction Mr. De 
Ai vre has given for finding the value of Q_ is 
wrong. In conſequence of calculating agreeably to 
_ this direction, he gives the value of a lite at the age 
of 42, by Dr. Halley's table, greater than the value 
of the ſame life by his own hypotheſis; whereas, it 
_ is evident, that the: probahilities of living after 42, 
being all along leſs in Dr. Halley's table, than in the 
I the value of the life muſt be alſo leſs. 
The mathematical reader may eaſily ſatisfy him- 
ſelf, chat the value of Q_ought to be taken from 
Table VI. as I have directeeel. 
S 
ves of ſingle lives bly to any given table 
of obſervations, is given by Mr. Deb/on in his 
Mathematical Repoſitory, voll. II. page 166. 
There is alſo in Mr. e Select Exerciſes, 
Page 278, a very eaſy rule for approximating to 
the — of . lives, according to Dr. Palley' 
table. But this rule muſt not be depended on; 
for I have found it half a year's purchaſe, and ſome- 
times three-quarters of a year's purchaſe wrong. 


Jo preyent ihe danger of miſtaking the Theo- 
rem I have given, Thave thought proper to ſub- 
join the following example... 
Let the table of obſervations be the Breflaw Ta- 
ble, or Table HI. The value of a life at 38, 9] 55 
ny OE EE! * WA . er J A e, 
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Table, is -r „ &e. to a end of 
life, The number of terms in this ſeries being 
ſmall, it may be eaſily found 10 be 3 514: ſuppo- 
fing intereſt at 4 per cent. and - =, 7 e. be- 


ing the values, in Table I. of 1 J. at the end of 
1. 2, 3», &c. years. From 98 to 74 the decre- 
ments of life continue equal; and therefore S=4. 


a=98. b= 58. Ly 6298, n fi 


9545, by Table I; Q= 1.406, by Table 
N = 3.514 ra 5-247 3 and Q+ = . 


* Y N 4.500, or the value of «life at 
74. 
From 54 to 70 there is another interval of equal 
decrements; and, by a like eaſy operation, the 
yalue of a lie at 70 will be found to be 8.895. 
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The preſent Value of 11. to be received at the end 
of any number of years, not exceeding 100, 
diſcounting at the rates of 3, 37, 4, 4 5 and 
6 per cent. compound intereſt. 
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TABLE 1, Continued. 
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hne preſent Value of an Annuity of One Pound, 
for any Number of Years not exceeding 100, at 
the ſeveral Rates of 3, 35 4, 5» and 6], per Cent. 
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T5 per Gr] 
17.8768 


23.7013 


24.5187 


718.3270 
18.7641 
19. 1884 


30 19.600418. 3920 


20.0004| 
20.3887 
20.7057 
21.1318 
21.4872 
Nr., R 
21. 8322 
22. 1672 
22.4924 
22.8082 
23-1147 


23.4124 


23.9819 
24-2542 


24.7754 


| 
48 
49 
50 
51 

52 
53 
54 


26.3749 


25.2667 
25.5016 
25-7297 


25.9512 
26.1662 


26.5776 


26.7744 


20.0007 


20.5705 
20.8411 
21.1025 
21.355119.7927 
21.5991 ty, 9930 
21.8349 
22.0627 
22.2828 


22.7009 
22.8994 
23.091 2 
23.2766 
23 +4550 


zz per Ct 


16.8904 
6838 
17.6670 
18. 0368 


8.7363 
19. 0689 
19.3902 
19.7007 


end Tai 


20 2905 


7 per Ct. 


15.9827 
16.3295 
16.6630 
16. 9837 
Rim 


15.58 851 
12. 7380 
18.1476 

18.4111 
18.6646 


18.9082 
19.1425 


22.4955 


23.6286 
23.7958 
23 9573 
24.1133 


19.3678 
19.5844 


20.1856 
20.3707 
20.8488 
20.7 200 


20.8846 
21.0429 
21.1951 
21.3414 
21.4821 


21.6174 
21.7475 
21.8726 
21.9929 


N C. F per cr 


14. 6430 


15.1410 
15.3724 


15.5928 
15.8026 


r6, 0025 
16.1 929 
16.3741 


16 .5468 
66.7112 
16.8678 
17.0170 
17.1590 
17.2944 
17.4232 
= 8425 

6627 
9 774⁰ 


17. 8800 
17.9810 
18.0771 


18.3389 
18.4180 
18.4934 
18.5651 


24.2641 


155 


22.1086 


18.6334 


14. 3751 13 031 
14. 8981 


18.1687 
18.2559 


1 


13. 2105 
13.4061 
13.590) 
13.7648 


13.9290 | 


14.0840 
14.2302 
14.3681 


14.4982 


14. 6209 
14.7367 
14.8460 
14.9490 


15.9462 | 


15.1380] 


15.2245 
15.3061 
15.3831 
15.4558 


15.5243 
15.58 90 


15.6500 | 


15.7075 | 
15.7618 


ry A 


15.8613 


15.9059 


15.9499 


* 
2 — = 


15.9905 
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5s | 
TABLE II. Continued. Þ 
fre 2 3 per Ct. 3 x per Ct | 4 per Ct. [— Ct. 6 per Ct . 1 
[a2 aeg [16.0288 | bl) 
56 26.965424. 4097. 22.2198 18.6985 16.0288 {4 
57|27.1509124-5504[22.3267|18.7605|16.0649 | | 
68]27.3310(24-0864|22.4295118.8195 | 38 
5927.503824. 8178, 22.5284 [18.8757 16.1311 | 9 
6027.678524. a 22.6234 18.9292 py. 1614 1 
r _ Pt 
61027 840325. 0674 22.7148 18.9802 16.1900 | 1: 
6228.000325. 1859, 22.8027 19.0288 6.270 Ll. 
63/28.1556[25.3004122.8872[19.0750[16.2424 | 1 
6428. 306425. 41100 22.968 19.1191 16.2604 | vn 
65 — 25: 5178023. 046619. 1610 16.2891 ii 
6628. 8050 25.6211 1 16. 3104 | l | 
6728.733025. 7209. 23.1940[19.2390| 16.3306] | 
68]28.8670[25.8173123.2635]19-2753/16.3496| il 
6928.997125. 910423. 3302 19. 3098 16.3676 R 
[79122 1234|26. _—_ 23.3945 hs 3426 16. 3845 | 
71 29.2460126.0873[23.4562119.3759|16.4005 | if 
172 29.3650 = r713123:5156|19 403716 4155 i 
73 29.480626 2525123-5727(19.4321116.4297 | | 1 
74 29.5928 26.3309023.6 2619.459216 4431] 0 
75 29.7018[26.4067|23.6804[19.48491 16.4558 9 
— | 1 
76,29. 807 626.479 9/23.73 119.5094 16. 4677 a8 
[77/29 9102|26.5506(23.7799|19 5328|16.4790 J4 
178 30.0099 26.6190[23.8268119.5550[16 4896 1 
7930. 10672 26.68 50 23.8720019.5762 16.4996 1 
80 30.2007 26.7488 23.9153 19-5904 16.5091 | 1 
81030. 292026. 8 104 23.957 1119.615616. 5 180 | | 
82 30. 3805 26.8 700 23.9972 19.6339 16.5264 1 
53 30.4665 26.927524. 0357 19.651416. 5343 I 
84 39.5509 __ 24.0728[19.6680[16.5418| 4 
———— Q .0308124.1085|1 268 8 16. —— ti 
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TABLE II. continued. 


„ 1 


31. 


31.5 


8 
8 


427.1873 


5 127-4235 


[34 per Cr 


27.088 
27.1388 


27.2341 
27.2793 


27.3230 
27.3652 
27.4060 


27.4454 


27.5203| 


27.5558] 


27.5902 
27.6234 


t 27.0554124-5050 of 
ity. (33-33 33|28.5714/25:0000] 20,0000| 16:666 


| 


24.4431 


N 
24.1428 
24.1757 
24-2074 
24.2379 
24.2072 


24.2954 
24.3225 
24-3486 
24.3736 
24.3977 


| 
24.4209 
| 


24.4646 
24.4852 


K — 
2 * 


— — 


19.7132 


19.7752 
19.7859 


DUN 
19.6988 1 
19.7268 { 
19.7395 16. 
10.7522 0. 


| 19.7640 


19.7951 
[ 98058} 


19.8151 
19.8239 
19.8323 

19.840301 


= 


19.8479} 
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Shewing 
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TABLE Ill. 


the Probabilities of the Duration of Life, 
as bY ae by Dr. Halley, from nn oe | 
the Bills of Mortality of BRESLAW. 


e * 
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{Perſons| Decr. —_ wi 
| 2 tn þ t Lite, 1 g. 114% Ages. fs 25 | 
T ess || 31 [523| 8 || 61 [23a] 10 | 
gh * 38 | 32 5% „ 62 223 10 
4 780 2834 507 | 8 [1 63 ar 10 
Rte bd e+4; 1124 145 44Þ: 
6 TIC 18 + 3-44 9} 05 [298] 10 
7 | 692] 12 || Fel? | 99.148 | 10 
438 | 68c 10 38 +17 9 \ 0 210 
o ec 38 463 Q | 08 162] 10 
S408 3-66 5 * 454 99 [152] 10 
11 653 > || 2 = 2 Tat . 
12 | 646 A's 435 27 137011 
13 64 6 | hk 427 NM { 7212011 
14 | 634] 6 43 [477 | 10 1} 73, þ109Þ x2 
is 629 6 || 45 + lf Og 14] 9 W120 
18 522 * * 397 10 | 75. 88 10 
175 616] 6 | 4 387 | 10 | 76 78] 10 
18 47 377 | 10 | 77. | 68] 10 
19 lea 367 | 10 74 58] 9 
20 | 598] 6 5 379 8 49] 5} 
Fees: 50 [349 | 11 | 89 411 7 
122 586 741523 R | 8 34 5 
23 57 65 Klar en 
25 47 | 54 302 10 | 84 19 = 
as; 1 60 71 55 292 10 | 8 TS | 4 i 
. 560, 7 || 56 282 10 || 86i] 11] 2 
7 553] 7 || 57 272 10 8118 3 
4 546 7 58 262 10880 5| 2 | 
-” 1 539 59 252 10 || 8 1 
— 8 60 242119 | 1 1 
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PABLE WW. 


Shewing the Probabilities of Life at NorTH amMy- 
Tor. See Page 200, 201. 
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TABLE V. 


Showing the probabilities of Life at Non wien. 
See page 201, 202. 


+ a. Aa 4. & oe al... = £m des 


Perſons my Perſons — Decr. 
Ages. yving. | of life | living bt Lite. 
e 

0 1185320 32 39246 9 
1 1 865; 160|| 33 | 380] 6 | 9 
| 2 | 705] 601| 34 380| 6 9 
3 | 645| 32353745 9 
| 4 | 613] 23/36 [3638] 6 | 9 
| 5 39% 2/37 |362| 6 9 
| 6 | 570, 1638 356 6 9 
| 7 | 554] 131] 39 [350] 7 9 | 
| 8 {| 541} 111] 40 [343] © 2 
9330 94 [337] © 8 
10 | 521], 742 3316 8 
11314 6/43 325, 7 * 
| 12 | 508 611 44 3187 8 | 
| 13 | 502] 51145 [311] 7 I 
| 14 | 497] 5] 46 304 7 1 
15492 51147 [297] 7 d | 
| 16 | 457] 5048 [290]. 7 5 
17 | 482 549 2837 5 
18 | 479, 5% [276] 7 4%; 
19.472 351 [269 7 4 
| 20 | 467| 6 52 262 7 4 
21 | 461] 6 53 255] 8. 3 
22455 61 54 247] ©. 3 
23 | 449 655 239 8 3 
24 | 443 6 56 2318 2 | 
25 | 437] 657 |223] 8 2 
26 431] 758 215 8 2 
| 27 | 424 759 207] 8 - 
28 | 417 1 60 199 8 4 
29 | 410], 661 191 8 * 
30 | 404. 6141 62 [18319 0] 
31 | 308“ © 92 | 
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TABLE vl. (a). 


Shewing the preſent Values of an annuity of 17. on 
a ſingle Life, according to Mr. De Morvre's hy- 
heſis ; and, therefore, nearly, according to the 
robabilities of life at BREsLaw, NoR wick, 


and NoRkTHAMPTON,. See p. 2, and 206. 


"Age. 


23 


Ter c. 


19,736 
19,868 
19,868 


12 
13 
14 


15 
16 
17 
3 
4 
20 


24 


19.736 
19,504 


19,469 


$i 5 
3 S per ot! 


18,160 
18,269 
| 18,269 | 


18,160 | 


18,049 


19,331 


19,050 
18,905 


21 18,305 | [ 
22] 18,148 


$7,990 
17,827 
17,064 
17,497 
17,327 
17.154 
16,979 


16,800 


17,937 
17,823 | 


19,192 | 17,707 | 16,410 


1 7,588 
17,467 
7,344 


17,093 


15,526 
15,367 
15,204 


| 


| 16,604 


| 15,781 


| 14-946 
1] 14,816 


4 per Ct. 


16,791 
16,882 
16,382 


16,791 
16,698 


16,508 


16,311 
16, 209 
16,105 
15,999 
15,891 | 


15,669 


15,595 | 


| 
15,595 | 


422251 


15,102 

15,015 | 
14.922 | 
14.831 
14.737 
14.641 


19,554 
15,437 
I5,318 
15,197 
15,073 


14,084 | 


14,549 
14,411 


14.543 
I 4442 | 
I 4,340 
14,235] 
14,1281 
14.018 
13,905 

13.791 


13.673 
13.553 


14,279 


I 3,420 1 


Tr. | per dv per ci 


14.544 


| 1 4,607 


4.607 


14.544 
74.480 
14,412 
14,342 
14,271 
14,197 
14,122 
4.047 


13,970 


13,891 


13, 810 
13,727 


1 3,042 | 


13,555 
1 3,466 
13,375 
13,282 
13,186 
1 3,088 
12,988 


— —ñ— — 


12,855 
12,780 
12.673 


2,790 
12,839 
12,8394 


12,790 
#54 i 
12,691 
12,639 
12,586 
12,532 | 

12,470 | 
12,419 
12,301 
12,301 


12,239 
12,177 
12,112 
12,045 
11,978 
11,908 
11,837 
11,763 
11,688 

11,610 


| 
| 


11,530 
11,449 
11,265 | 


(a) This Table is the ſame with Mr. De Moivres Table of 
the values of ſingle lives, publiſhed in his Treatiſe on Life An- 
nuities, and carried as far as the age of 79 to 3 places of deei- 
mals by Mr. Dedſon in his Mathematical Repoſitory, vol. 2. p. 16g. 
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TABLE VI. Continued. 


| == Ce. 35 per ot. 4 per Ct. — 5 per Ct.] 6 per Ct 
© 34116,057 [15,039 (4,126 113.304 12,562 11,278 | 
| 355,884 14.871 [13,979 113,175 12,449 [11,189 
3615,66 | 14,699 | 13,829 [13,044 | 12,333 [11,098 
37 15,405 [14,524 [13,676 112,999 | 12,214 + 11,003 
38115,250 [14,345 [13,519 [12,771 [12,091 | 10,907 
39 15-053. 14,163 113,359 j12,630 | 11,966 1 10,807 
1 4o[14.842 13,978 [13,196 12,485 11.837 10,704 
— ens} conmn_on_ þ Gann — . — : 
1 45 14,526 113,739 [13,028 12,337 | 11,705 [10,599 
| 4244497, 13,59 12,858 12,185 [11,570 410,490 
1 43 14,18 3,399 12,083 112,029 j11,43k 10,378 
EEE En! GE Ie: 
45 , , 12, 11, it, 110,144 
4613, 493 2,784. (2,125 11,540 [10,992 e Tag 
4713-254 [12,571 [11,944 [11,308 8 9.895 
48. 6 12147 11,748 q11,192 [lo, 79 - 9,705 
9] 12,704 | 12,131 [11,548 11,012 [10,515 1 9,630 
0. 12,511 ]11,904, 1,344 10,827 [10,348 9,492 
— — 1222 — — 1 — 
> g11 12,255 21,073 11,135 10,638 10,176 9,349 
1 $2111,994 [11,437 |10,921 [10,443 | 9,999 | 9,201 
331729195 ] 10,702 10, 243 9,317 9.049 
541,457 10,950 {10,478 0, 39 | 9,630 | 8,891 
. 55j11,183 10,698 10,248 | 9.829] 9,437 | 8,729 
561 10,902 110,443 0,014 9,014 | 9,239; 8,561 | 
| 57 10,016 10,18: | 9,773. 9,393 ] 9,036 | 8,387 | 
3 581 19.325 9.913 9,527 } 9,166 | 8,826 8, 208 
] 5$9}19,029 | 9.540 9,275 | 8,933 8511 8,023 
| — 9,727 9,361 | g,017 | 8,694 | 8,389 | 7,831 
1 —— — — — 
. 61. 9,419 9,075 8,753 8,449 8,161 7,633 | 
52 9,107 | 8.786 8,482] 8,197 | 7,926 1,428 
1 8,787] 8,482 | 8,205 | 7,938 1 7-084 | 7,216 
\ 64 8,462 | 8,185 7,921 | 7,072 | 7,435 | 6,997 
1 65 8,132| 7,875 | 75,631 | 7,399 7.179] 6,770 
| ©6] 7-794] 745384 7.333 719 J 6.915 | 6,535 | 
1 ©7; 7,459 | 7-234] 7,027. 6,831 | 6,643 | 6,292 
J ©68| 7,099 | 6,902 6,714 | 6,534 | 6,362 | 6,040 
| ©9] $743] 6.565 | 6,394 | 6,230 | 6,973 { 5,779 
I. 2 6,378 | 6,219 | 6,065 | 5,918 | 5,775 | 5.508 
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TABLE VI. Continued. 


— _—_ * 


. 3 per Ct. 31 per Ct. 4 per Ct. 4 FperCt. | 5 per Ct. |6 per Ct. 
| 6,008 | 5,865 | 5,928 | 5,596 | 5,468 1 5.228 
5.631 | 5,505 | 8.383 * | $4152 | 4937 
5,246 5,136 5. o 4.920 4,826 | 4,030 
4.854 | 4759 | 4.660 | 4,576 | 4.489 | 4324 
4-453 | 4373 | 4-293 | 44217 | 44143 } 4,000 
4,046 | 3.978 | 3-912 | 3.847 | 3,784 | 3,064 
| 2,632 | 3-575 | 3:520 | 3-467 f 3455 | 3-315 | 
3-207 | 3,163 | 3,117, | 3,076 4 3.034 | 2.953. 
2,776 | 2,741 | 2,707 | 2,673 | 2,641 | 2,578 | 
2,334 | 2,309 | 2,294 | 2,259 | 2,235 | 2,188 
1,386 | 1,867 | 1,850 j; 1,832 1. 1,783 
1,429] 1,411 | 1,406 | 1,394 1,384 | 1,362 | 
| 0,961 | 0,955 | 0,950 | 0,943 | 0,937. | 9,925 | 


0,484 | 0,483} 0,481 Þ 0,479 | 0,476 | 0,472 
0.000'1 o, ooo | 0,000 } 0,000 o, ooo Io, ooo 


— — — _ LE a. a. Mat. as ( In CO Ee CO 
—— * TY * —_— 
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TABLE VI. 

Shewing the value of an Annuity op the; joint con- 
tinuance of two lives, according to Mr. De 
Morvre's Hypotheſis; and, therefore, nearly ac- 
cording to the probabilities of life at BRESLAW,. 
Nor wich, and NokTHAMPTOY. See Eſſay II. 
ard p. 2, 3, MED 205: 
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TABLE VII. Continued. 
5” &$7BETHETS 
27 % 33 | 35 | 6 
[251 SA | SE | 28 

| 20 1 3.904 | 12.341 | 11.067 

25 | 13.531 | 12.051 | 10.840 

oO | 13.098 | 11.711 | 10.575 

Fx | 5 — 11.314 10.278 
4012. 008 | 10.847 | 9.870 

20 | 45 | 11-325 [10.297 9.420 
150 10.536 | 9.648 | $.880 

| 55 | 9.619 | 8:879 | 8.233 

| | 60, 8:549] 7-967 | 7.448 
4 65 | 7.308 | 6.882 | 6.495 

* 5.868 | 5.590 5.333 

* #25 | 13.192 72 10.621 
$321 12-794 11.468 | 10.367 
135 112.333 | 11.095 | 10.067 

| 40 11.776 | 10.655 | 9.708 

23 45 11.130 | 10.131 | 9.278 
150 | 10.394 j 9.509 1 8.76r 
(551 9.488 | 8.966 | 8.134 

| 60 | 8.452 | 7.880 7.371 

65 7.241 | 6.826 | 6.440 

{rol 5.826] 5.551] 5.294 
; 30 | 12.434 11.7182 10.133 

135 | 12 010 10.838 9.854 

| 40 | 11.502 | 10.428 | 9.514 
145 10.898 -9.936 | 9.112 
3050 | 10.183 | 9.345 1 8.620 
155} 9-338 | 8.634 | 8.018 
121 1 8.338 | 1-119 7.280 
1651 Tr 6.748 | 6.373 
. 1e 5779791 5.505 | 6.254 
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TAB LE VII. Continued. 7 


4a 


jj 2k | Ik ew 
35 [ 11:632 | 10. 
| 40 | 11.195 
135 | 45 1.622 
1 4 5 9.955 F 
| 9.15 | 
60 | 8.202 | 
— [2&8 
49 | 10-777 | 
1 45 10.283 
| 40 8 - 9.677 | 8. 
J | 8.936 8.2 
. | 60 8.038 * 
| 65 6.951 | 6. 
2 5.046 5.3 
| | 45 | 9863 063 
„ 
143 58 8.662 
1 7.831 
| 65 | 6.827 
— - 
a 8.892 
33333 
50 | bo | 7.568 
6 6.6 
3 023 | 
1 L 5.442 | 
55 | 7-849 
| 55 60 7. 220 g 
| 6s | 6.379 
' 70 5.291 
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T ABLE VII. Sang 


— 


6.001 
5-444 
nl 4-053 
| 6; | 5 55% | 5-277 | 5.031 
C4791, <3 | 487* |; 43% | 
| | 70 70 4370 | 4.194 | 3-952 | 
— — —„—-—-—t—̊ ů—— ——— 


TABLE 


APPENDIX. 
TABLE VII. 


: Shewing the Probability of the Duration of life in 
Lonpoxn, deduced by Mr. Simpſon from obſer- 
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vations on the bills ot mortality in Loxpox for 
e years, nom; e, EE: 
| Ages | living. > 75-4 [ages hang. 4 Life. Ages. 5 | 
T „ 
0.1090 320 || 271321 | 6 54 135 6 
1 68 130 2812] 1 | 93 129 | 6 
21247] 52 | 294303 | 7 1150 {r2gf 6] 
3] 496! 27 30301 7 57 1117] 5] 
4] 469] 17 || 3r]294 | 7 || 58 12 5 
3| 452] 12 |} 321287 | 7 [59 {fron 5 
6] 440 10 || 22280 7 || 60 102 5 
71 439] 3 [if 34[273 [76975 
8, 422] 7 |} 2526 7 62 92] 5 
194 4554 5 jþ 36j259 76575 
10 410 5 37 [253 7 164 22 5 
„ 4250 5 38%½45 3 [6 77 5 
12 400] 5 f 39237 | 8 [6s 72 5 
13] 395} 5 40229 7 169 [67] 5 
I4 390) 5 41222 68 62 4 
15355 5 [42148 (69 58] 4 
16 380, 5 |] 431206 | y 170 | 54| 4 
17] 3754 5 || 441199 7 1[7* [50] 4 
18] 370] 5 || 45|r92 | 7 72 [46] 4 
19] 305] 5 [461 | 71173 [42] 3 
20] 360] 5 | 471178 | 7 [174 | 29] 3 
| 395] 5 [| 48171 | 6 736% 2 
22] 350 5 || 4g|165 | 6 76 | 23] 3 
23} 345] 50/596 221303 
| 24] 339 6 511153 6 78 7 1-3 
221 3331 © | 521147 | 6 lng | 25 
26 520 6 331141 6 || 
2 by Eo 


— — — — — - > L 95 22 2 — . 1 — a — — * 
— od w_ » Poo —— — ba — 
— * — 2 wow 2 * 4 >= * I els te et — — * 
2 p x n 6 * —— . 
2 2 — 969 3 1 4 n q r —— * N 
> 
1 
1 "MY"; 
19 
8 


268 APPENDIX, 
TA BL EX 


Shewing the Experations of Life in LoxDoN, ac- 
| — — to the preceding Table. See Mr. Simp- 
= Select Ns p. 255. 


— 
9 
3 . 
3 4 
9 
18 ä 
Of - 3% 
7 . 
8 . 
9 . 
10 : 
11 . . 
| 12 ; * 
| 13 . . 8 
114 : b 
15] 31.9 42] 18. 8 69 9. 
16] 31.3 [43 [ 18.5 70 1 
17] 30-7 144 „„ E 
18 30. 1 45 | 17.8 72 8.1 | 
19] 295 [46 | 17-4 73 1 7% 
20] 28-9 [471 17.0 74 7-5 
'F © > We 28.3 48 16.7 75 | 7-2 
22] 27-7 49] 16-3 [76 6.8 
23] 27-2, 0 16.0 177 My 6.4 
244 26.6 [51 15.6 78 6.0 
as! . 26.1 352 | 158 Hoof] - 55 {| 
N 264 25.6 [53 14-9 80 "> 
| 27] 251 154 | 145 | 
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TABLE X. 
Sheu ing the Value of an Annuity on One Life, ac- 


_ cording to the Probabilities of Life in Lonpox. 
See Mr. Simpſon's Select Exerciſes, p. 260. | 


— tt. 


CHIMES 3 SSE 2 3 328 27 
Q | — — 1812 — = sls S s 
2 NE FE s J. L 8 K 
s Os | uh] [4 ms IG mY [4 2 AE 
a Slams] aj api] Faþhiþpit| 
61188 16.2]14.1 31 12.9]11.4ſſ56110.1] 9.1] 8.4 
7118.9] 16.374.232 12.711.367 99 8.9] 8.2 
8|19.0]16-4|14-3 3344/12 011.2580 9:0] 8.7] 8.1 
919.016.4143 [34% 4.212.411.0059 9.4] 8.6] 8.0 
1019.0 16.41 4-3 [354.112.319 P 9.2] 8.4] 7.9 ] 
1:r][19.0[16-4]14-3 | 36 12. 110.8 [61] 8.9] 8.2] 7.7 
112 19.9 16. 3 14-2 37 11.9 10.6 8.7 8.1 7.6 
1131187 16.2141 11.8.0. 5 63] 8.5] 7-9] 7.4 
14|18.5]16.0j14-0 39 13.6]: 0:4 8-3] 7-7] 7.3 
r5|18.3[15.8]13.9 11.5 [10-3 8.0] 7.57.1 
16 18.1 15 6113.7 |41]13.0[11-4110.2 7.8] 7-3] 6.9 
17179 1,413.5 | 42]12-8|[1.2ſ1o.1 7.6] 7-1] 6.7 
1:8[17.6, 15.2[13-4 432.61. Io. o 7.4 6.9 6.6 
119]17.4] 15-0}13-2 4412.5 11.0 9.9 69 7.1 6.7 | 6.4 
120 17.2] 14.8 13.0 | 45]12-3]10.8] 9.8 0d 6.9] 6.5 6.2 
121]17.0[14-7]12.9 4612. 110.7] 9.7 [71] 6.9] 6.3 6.9 
22116.8] 14-5 | 12.7 | 47]11-9|[10.5| 9.5 72 6.5 6.1 5.8 
23] 16.51 14-3 12.0 || 48j1 1.8 10.4] 9:4 [73] 6-2] 5-9] 5.6 
124 16.30141/12.4 11.610.293 [74 5.9 5.6] 5.4 
[25 16.1[14.0|12.3 11.410.192 5 5.60 5-4] 5-2 
126|15.94 13-8 [12.1 11-2] 9.9] 9.0 
127]15.6{/13.6]12.0|52t1.0] 9.8] 8.9 
[28 15.4113-4j11.8 530.7 9.6] 8.8 
29]t5 2113.2|11.7 | 54|10.5| 9.48.6 | 
130 18.0112. 11.6 SSH. 3 9.3 8.5 | 
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* 


Shewing the Value of an Annuity on the joint con- 
tinuance of Two Lives, according to the proba- 
bilities of life in Loxpox. See Mr. Simpſon's 
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T A 


B L E XI. 


Select Exerciſes, p. 266. 


Age of the 
eldeſt. | 


10 


per Cent. 


| Valve at 1 


4 1 


3111.8 
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12.9 


11.2 
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; | Value a 


11.0 
10.50 
10.11 
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i, 


on 


Fl 


| erſons] Decr. |], © IPerſors| Deer. -/ {Perſons 
I 585] ing. Jef Life. | A8es. living. lot life. I} Ses. living. [of Life. 
F— Sure WE — 5 — — 5 * 
| 911000 240 | 31404] © || 62 1322 
1 760 99. | 32 [395 | 9 63 [125] 7 
2| 661/.42 | 33]386| 964/18 7| 
| 1.555 2934377965 7 
4 590 21 | 35 [368] 956 047 
5569 11. | 301259] 94777 
6] 558| 10 | 37350 9 | 68] 96 | 7 
1715480 2] 381341] 9 691831 7 
38 54x] 6 | 391332] 20] 761 76 | © 
9 535 5 | 49 [322] lol 710 70] 6 
10j 5300 4] 41 312107264 6 
21 526] 4] 42/302] "ON 73058 | 5 
12 522] 4 43292 20 | 74] 53] 5| 
13] 318] 3/| 44[282] wo 55148] 5 
14| 515] 31] 45j272] 16,1 761431 5 
15| 512] 3 46262 1077385 
16 Fo 3 47252107833 4 
121 506] 3 481242] 929 4| 
18 503 4 291233] 98025 3 
19 499] 5|| 52,224] 98/23 
20 494] 7|| 51 [215] 98219 3 
21 487] 8 52 206 8 | 821 16 | 3 
22 479] 853 1980 8 || 84 13] 2 
23] 45x] 854 190] 7 || 85] 2 
24| 463] 855 183] 7 || 86] 9, 2 
25| 455] 856 176] 57 87] 7] 2 
26 447] 857 169] 788 5] 1 
27] 439] 8 [58 162] 75 | 89 | 441 
28] 431] gi] 59 155]. 8 | gof| 3j 1 
29] 422] 9, 60 147] 8 | 
4131 gl 61 199] TL = 
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TABLE XIII. 


Shewing the true Probabilities of Life in LoN DON 
till the age of 19. See p. 198. 


— r 
„„ * „ 
L_—— — 4 — | 
| I 510 | 99 | | 
g 3 ö 369 1 29 5 
1 [| 222 
3 ® j| 747 
3 % 4 w--Þ+ - 
1 7 298 8 
13 291 . 
| | 9 £78 [ 5 
| | 10 290 4 
| C g 
| I 2 | 272 © © 
14 + þ| 3 -: 
| | 15 262 S 
| 16 | 259 1 
| | 27 | 256 | 3 
; 18 253 4 
| BE, 249 | 
| „„ : 
1 "BY an” 1 


The numbers in the ſecond column to be con- 
tinued as in the foregoing Table. 


. 
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TABLE XIV. 


Shewing the true Probabilities of Life in Loxvox 
for all Ages. Formed from the Bills for 10 years, 
from 1759 to 1768. See p. 196. 


— — — 


e [ing þt Lie | e- Tag for Li, arr. 
o 115180484 406 9 [% [132 | 7 
t [103200 [32 395 9 (63 [125 | 7 
2 | 832] 85 [33 386 9 64 [118 | 7 

| 3 | 747] 59 377 | 9 65 ir 
4 | 688] 42 '368 | 9 [66 [104 | 7 
5 | 649 23 [36 359| 9167 97 7 | 

6 |] 623] 20 37 i350 | 9 1168 90 

7 | 603] 14 341 | +9 [f | 83] 7 
8 | 589] 12 332 | 10 % [96] 6 
9 [| 577] 10 322 10 %1 [70 6 
to. | 567] 9 $121 26 872 1041-6] 
it | 558] 9 302 | 10 ½3 | 58] 5 

T2 | 549 8 7285 10 [174 53] 5 
12 | 541] 7 282 10 % [48] 5 
14 334] 6 27210 ½%6 [43] 5 
15 | 528] 6 262 | 10 [77 | 38| 5 
. 252 10 %8 | 33 4 
17 514 7 242 979 291 4 
18 F080 7 233 | 9 jj80 | 2 3 
19 | 501] 7 60 [224 | 9 81 22 3 
20 | 494] 7_ 215 | 9 8219 3 
21 | 487] 8 206 | 8 [63 16 3 | 
22 | 479 8 198 8 64 | 13] 2 
$3 | 1] £ 190 785 | itF 2 
24 | 463] 8 | 183] 7 86 | 9] 2 | 
25 | 455] 8 176 7167 | 7] 2 | 

26 | 447] 8 169 | 7 |j88 | 8 
27 439 8 162] 7 „„ 
28 | 431] 9 ST 81990 | 35 {1 
29 | 422] 9 147 | 8 | 

30 143 9 II 
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OBSERVATIONS 
| e ON 3 


TABLES I. and II. 


HESE Tables may be met with in moſt of 
the books that treat of compound intereſt 
and annuities; but there has been, in this work, 
ſo much occaſion for referring to them, that it was 
neceſſary to ſave the reader the trouble of turning 
to other books for them. 
The 2d, zd, 4th, &c. numbers in the Second 
Table, are only the /ums of the firſt 2, 3, 4, &c. 
numbers in the Fir Table. This Table, there- 
fore, is the foundation of the Second; and, indeed, 
of all the comman tables of compound intereſt ; 
and, with the help of it, almoſt all the queſtions 
in compound intereſt may be eaſily anſwered. 
The following ſpecimen of this may, I think, 
be of conſiderable uſe. 


QuesTion I, © To what /um or annuity will 
any given /um or aunuity, now to be laid up for 
improvement, at a given rate of compound in- 
<« tereſt, increaſe in a given number of years?“ 


AnswER. Divide the given /um or annuity by 
the value of 1. payable at the end of the given 
1 of years, and the quctient will be the an- 

wer. | | 
Example. Let the given ſum be 50. and the 
given time 18 years. The rate of intereſt 4 per 
| T 3 cent.— 
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cent. The preſent value, at 4. per cent. of 1]. 
payable at the end of 18 years is, by Table I. 
4936 and gol. divided by this value, gives 
1.101.296, or 101“. 5s. the ſum to which gol. will 
- Increaſe in 18 years. In like manner; 2/. per an- 
num, the firſt payment of which is to be made a 
year hence, will increaſe (intereſt ſuppoſed the ſame) 
in 18 years, to an annuity of [.4.05 : for 21. the 
given annuity, divided by .4936, gives /.4.05, or 
41. 15. £0 | 


Qursriox II.“ To what ſum will a given 
& annuity amount, in conſequence of being for- 
* born and improved, at a given rate of compound 
«* intereſt, for a given number of years?“ 


AxswER. From the increaſed annuity, found 
by the laſt Queſtion, ſubtract the given annuity ; 
and multiply the remainder by the PPRPTUIT , 
and the product will be the anſwer. . 

Example. 21. per ann. improved at 4 per cent. 
compound intereſt, will, by the laſt Queſtion, in- 
creaſe, in 18 years, to [/.4.05 per ann. 21. ſub- 
tracted from 4.05, leaves 2.05, which, multiplied 
by 25, the perpetuity, gives J. 5 1.25, or 51. 5s, 
the amount in 18 years. In the ſame manner it 
may be found, that 101. per annum (intereſt being 
the ſame) will amount, in 41 years, to 9980. 

It ſhould be remembered, that the pr RPETUITx 
is 33.33, —28.57,—25—20,—0r 16.666, accord- 
ing as intereſt is reckoned at 3, — 3 —4,—5 or 6 
per cent And that the annuity meant in all theſe 
Queſtions is an annuity, the firſt payment of which 
is to be made at the end of a year. 


Qursriox 


APPENDIX 277 


Quxs rio III. “ In what number of years 
„ ill a given /um or annuiiy increaſe to another 
& given /um or annuity, in conſequence of my 
“ jmproved at a given rate of intereſt ? 
 AnsweR. Divide the original ſum or annuity 
by the increaſed ſum or annuity ; and look for the 
' quotient, or the number neareſt to it, in Table I; 
and the number of years correſponding to it will be | 
the anſwer. 

Example. Let the ſum be 50l. The increaſed 
ſum J. 101.29. The rate of intereſt, 4 per cent. 
The former ſum divided by the latter gives .4936, 
which ſtands oppoſite in the Table to 18 years, or 
the time in which 5ol. will gain the required in- 
creaſe. In like manner, it may be found, that 
18 years 1s the time in _ 21. per annum will in- 
creaſe to /.4.05 per annum. 


QuesTion IV. “ In what time will any given 
** annuity amount to a given ſum, in conſequence 
* of being forborn and improved, at a given rate 
e of compound intereſt ?” Tn 


Anawes. Divide the given 1 ſum to which FE: 
annuity muſt amount by = PERPETUITY. Add 
the given annuity to the quotient; and by the 
quotient fo increaſed, divide the given annuity z 
and this /econd quotient, found in Table J. will ſhew 
the anſwer. 


Ex. A perſon owes ben and reſolves to appro 
priate 10/. per ann. of his income towards diſchar- 
ging it, In what time will ſuch an appropriation, 
in conſequence of being improved at 4 per cent. 
amount to a ſum equal to the debt ? 100M. 
divided by 25 gives gol. 10. added to 401. makes 


13 "0 
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gol; and nol. divided by 5ol. gives 2000, which 

in the Table ſtands oppoſite to 41 years, the re- 

quired time. ler, Bei | 

In the fame manner it will appear, that the ſame 
annuity, if improved at 5 per cent. will amount to 


1000!. in 37 years. | 


QuesTion V. © In what time will a given 
„principal be annihilated, by taking out of it, at 
* the end of a year, a given ſum, and after that, 
„ the ſame ſum annually, together with its grow- 
< ing intereſts ? ”? 


AnsweR. In the ſame time plainly in which 
an equal annuity would amount to the given prin- 
cipal. 2 | ; 

A perſon, therefore, . poſſeſſed of 1000/. capi- 
tal, bearing - intereſt at 4 per cent. would, by 
Queſtion IV. reduce it to nothing in 41 years, by 
taking out of it ol. the firſt year, and as much more 
every following year as would be neceflary, toge- 
ther with the intereſt of the remaining capital, to 
make his annual income conſtantly 50 J. | 


REMARK. The ſum to which a given annuity. 
will amount 1n a given time, 1s the ſame with the 
value of an annuity for the given time, equal to 
the given annuity increaſed by the yearly intereſt 
of the amount. That is, 1000/. is the value of 
gol. per ann. for 41 years, at 4 per cent : And the 
ſame ſum is likewiſe the value of 601. per annum, 
for 37 years, at 5 per cent. The reaſon is plain: 
1000/. it has appeared, would, in conſequence of _ 
being put out to theſe different rates of intereſt, 
be juſt ſufficient to pay the annuities. 


I have - 
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I have been the more explicit in theſe rules, be- 
cauſe they point out a very eaſy method of dedu- 
ceing and examining all I have ſaid, in different 
parts of this work, and particularly in Chap. III. 
concerning the money at intereſt. I will juſt. 
mention one inſtance. vs | 
| 400.000). per annum, applied in the manner 
ſuppoſed in Queſtion IV and V. would annihilate 
55 millions, bearing intereſt at 5 per cent. in 42 
1 | Fs 
In 1716, when the ſinking fund was eſtabliſhed, 
the public debts were near this ſum, and bore 5 
per cent. intereſt. This fund then, had but 
400 0001. of it been inviolably applied to the an- 
nihilation of the public debts, would, in 1758, 
have diſcharged all the debts contracted before 
1716. And it may be further found very eaſily, 
by the anſwer to Queſtion IV. that had it been ſuf- 
fered to go on in its operation, and been applied, 
fince 1758, to the redemption of only 3 per cents 
at par, it would by this time have diſcharged 104 
millions; and ſeven years hence, 140 millions.— 
The aſſertion, therefore, in page 129, is ſtrictly 
true. But the following proof of that aſſertion will, 

perhaps, be more clear and ſtriking. + 
Suppole an annuity of 400,000/, beginning in 
1716, to have been applied 'till 1730, to the an- 
nihilation of debts bearing intereſt at g per cent; 
from 1730 to 1748, to the annihilation of debts 
bearing intereſt at 4 per cent. and from 1748 to 
1771, to the annihilation of debts bearing intereſt 
at 3 per cent. In the firſt gf theſe periods the an- 
nuity would have increaſed to 800,000). ; in the 
ſecond, to 1,604,000). ; in the /aft, to 3,200,000). 
In the preſent year, therefore, the nation might 
have been eaſed of above three millions per annum 
„ in 
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in taxes. And, at the ſame time, (ſuppoſing all 
the ſame meaſures taken in other reſpects) it would 
have enjoyed that very ſinking fund it now has; 
and no detriment could — ariſen to the public, 
from any — of it to current expences. 


As I am now again on the national debt, I will 
beg leave to add the following proof of another 
obſervation on this ſubject, in page 110. 

The diſburſements, on account of any loans, 
will be the ſame, whatever different intereſts they 
bear, ſuppoſing a proviſion made for diſcharging 
the principal, by applying to that purpoſe ſur- 
pluſſes bearing to one another the ſame proportions 
with thoſe intereſts. 

For Example. Let a million be borrowed at 
3 per cent. and let a fund be charged with it, 
which brings in 6s. per cent. per annum more than 
the intereſt ; or 33,000/. inſtead of 40,000). 

er annum. This nder applied in the manner 

have explained, will annihilate the principal in 
$1 years, as may be gathered from Queſtion V. 
At the end of this time, the diſburſements on ac- 
count of the loan will be 33, oool. multiplied by 
$1 ; that is, 2,673,000). 

Let us again ſuppoſe a million borrowed at 6 
per cent. and let a fund be charged with it produ- 
cing a ſurplus of 125. per cent. per annum. Such 
a fund, beſides paying the intereſt, will diſcharge 
the principal in 41 years; and the diſburſements 
on account of the loan, will be 66.000/. multi- 
plied by 41; that is, 2,700,000. or very nearly 
the ſame with the diſburſements on account of an 
equal loan at 3 per cent. | 

It appears, therefore, agreeably to the obſerva- 
tion to which I have referred, that were the pub- 


lic, in raiſing money, to adopt the plan I have 
pro- 
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propoſed, it would be of little conſequence what 
intereſt was given for money. The practicability 
of ſuch a plan is ſelf-evident, for it cannot be leſs 
eaſy to apply the intereſt of a ſum, to the payment 
of a debt, than the ſum itſelf : and this plan re- 
quires no more. One particular advantage at- 
tending it, already hinted, I will beg leave here to 
repeat. By keeping the flocks ſteadily at or near 
par, that fluctuation in them would be in a great 
meaſure prevented, which now produces ſo many 
evils; and which, with the aid of annual lotteries, 
will, I fear, in time, ruin all honeſt induſtry, and 
turn us into a nation of ſharpers and gamblers. 


+$4+$44+$503-054-9-+5944+44:44+ 


DIRECTIONS for finding the 
VALUES of Two JoinT Lives of 
given Ages, by TABLE VII. 


F both the ages are given in the Table, the 
1 value wanted will be found immediately by in- 
ſpection. | 3 

If the ages are not given in the Table, it will 
be beſt to proceed im the ſellowing manner. 
Suppoſe the rate of intereſt 4 per cent. and the 
propoſed ages 40 and 66. It will appear, from 
inſpecting the Table, that the value ſought would 
be 6.556, were the age of the elder life 65; and 
5.383, were it 70. Since, therefore, it is 66, 
the value muſt be the fit of four arithmetical 
means between 6.556 and 5.383, or . | 

8 | ine . 


282 APPENDIX 


the fame reaſon, had the age of the elder been 68, 
the value would have been the 3d arithmetical 
mean between 6.556 and 5.383, or 5. 854.—— ln 
like manner, were the propoſed ages 43 and 65, 
the value would be the 3d arithmetic 
tween 6.556 (the value ot two joint lives whoſe ages 
are 40 and 65) and 6.425, (the value of two joint 
lives whole ages are 45 and 65) or 6.478. 
Again. Let the ages be 43 and 66. That is, 
let it be ſuppoſed, that neither of the propoſed 
ages is given in the Table. 
The _ 94” to the ages 


14 and 66 J. 4e 93224, 


The value, therefore, correſponding to the 
ages 43 and 66, muſt be the zd mean between 
6.322 and 6. 200, or 6.250. 

N. B. The 1ſt, 2d, 3d, and 4th of four arith- 
metical means between two numbers are found 
by ſubtracting z, 5, 3, x, of the difference between 
the two numbers, from the greazz/t of them. 

Thus. The difference between 6. 556, and 
5.383, is 1.173. One fifth of this difference is 
234; which, ſubtracted from 6.556, leaves 
6.322; the firſt of 4 means between 6.556 and 
5 283._—In like manner; the difference between 
6. 322 and 6.209 1s .122. "One fifth of this diffe- 
rence is O24; and, therefore, three- fifths of this 
difference is. 2, which, ſubtracted from 6.322, 
leaves 6.250, the third arithmetical mean between 
6.322 and 6. 200. 

In order to avoid trouble, if the ages ate nearly 
equal, a year or two may be added to the leaſt, 
and as much ſubtracted from the greateſt ; and 
the value taken by inſpection. But if one of 


them much exceeds the other, it will in general 
be 


mean be- 
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be ſufficient to take the neareſt number in the Ta- 
ble for the leſſer. | * | | 


The mean between the values at 3 per cent. 
and 4 per cent, may be taken for the value at 3 + 
per cent, without any error of conſequence. And 
the like may be ſaid of the values at 4 i per cent. 

The values of the . of two lives is found 
by ſubtracting the value of the joint lives from the 
ſum of the values of the two fingle lives ——Thus, 


the values of two ſingle lives, whoſe ages are 25 


and 3o, are by Table VI. (intereſt reckoned at 4 
per cent.) 15.31 and 14.68. The ſum of theſe two 
values is 29.99 ; the value of the joint lives, is (by 
Table VII.) 11.46; and this value, ſubtracted 
from 29.99, gives 18.53, or the value of an an- 
nuity on the longeſt of the two lives. 


The value of u joint lives being given, the 
value of three joint lives may be found by the fol- 
lowing rule, taken from Mr. Simp/on's Select Ex- 
erciſes, page 279. 

Let A be the youngeſt, and C the oldeſt of the 
three propoſed lives. Take the value of the two 
joint lives B and C, and find the age of a fingle 
life D of the ſame value. Then find the value of 
the joint lives A and D, which will be the anſwer. 

ExameLse. Let the three given ages be 25, 
30, and 40, and let the rate of intereſt be 4 per 
cent. Then the value of the two oldeſt joint lives 
B and C, will (by Table VII.) be 10.428, anſwer- 
ing, in Table VI. to a ſingle life D of 54 years of 
age. And the value of the joint lives A and D, 
which 1s 8.917 years purchaſe, will be the value 
ſought. = | 
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SUPPLEMENT 


| TO THE 
SECOND EDITION 
OF THE 


"Treatiſe on Reverſionary Payments, &c. 
CONTAINING 
Additional OBsERvaTions and TABLES» 


QUINCE the publication of the firſt edition of 
| this work, I have had the pleaſure of reading 
} an ingenious memoir on the ſtate of population in 
| the Pais de Vaud, a diſtrict of the province of 
g Bern, in Switzerland. The author of this me- 
| moir is Mr. Muret, the firſt miniſter at Vevey, a 
; town in that diſtrift, and Secretary to the Oeco- 
nomical Society there. It forms the firſt part of 
the Bern Obſervations for the year 1766; and a 
good abſtract of it may be found in the 69th ar- 
tlele of a work intitled, De re Ruſtica, or the Re- 
poſitory. It contains an account of many facts. 
which appear to me curious and important; and 
which confirm the obſervations I have made in the 
firſt and fourth Eſſays in this Treatiſe. Some 
of theſe facts I will here beg leave to recite, 1 


0 
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In the firſt Eſſay I have aſſerted, that there is a 
much greater difference between the probabilities 
of life in great towns and in country pariſhes, than 
is commonly ſuſpected ; and, as one proof of this, 
I have obſerved, that tho' in London the greateſt 
part of the natives die under three years of age, in 
the country the greater part live to marry. Mr. 
Muret's Obſervations and Tables give a diſtinct 
demonſtration of this, by ſhewing, that in the pro- 
vince of Vaud, the greater part of the inhabitants 
live many years beyond the age of maturity.—But 
to be a little more explicit. | 1 | 
The diſtrict of Vaud, in Switzerland, contains 
112,951 inhabitants of all ages; 25,778 families; 
38, 328 married perſons; and the annual medium 
of births, for 10 years before 1766, had been 3155; 
of weddings, 808; of deaths, 2504. —— lt ap- 
pears, therefore, that the married are very nearly 
a third part of the inhabitants, that the number of 
perſons to a family is 41; and that one in 45 of 
the inhabitants die annually. It may be further 
learnt, by dividing half the number of the married, 
by the annual medium of weddings, that the ex- 
peclation of marriage in this country is 23 years 
and 3; and, from the proportions of the births, 
weddings, and deaths (a), that the greater part of 
thoſe who are þorn live to marry. But of this fact 
there is, I have juſt intimated, a more particular 
and diſtinct proof. —— From a Table given by 
Mr. Muret, of the rate of human mortality in this 
country in this country, derived from regiſters 
kept in 43 pariſhes, of the ages at which the inha- 
bitants die, it appears, that one half of all that are 
born live beyond 41 years of age. The exami- 
nation of this Table will, undoubtedly be a gra- 
(a) Seę the note, p. 152, &. | . 
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tification to the reader; and, therefore, I have 
choſen to make it à part of theſe additions. I have 
alſo here given the Table referred to, in p. 1 50 and 
207, of the probabilities of life in the pariſh of 
Holy-Croſs, near Shrewſbury ; and a third Table, 
which I have formed from a regiſter in Suſmilch's 
works, of the ages at which the inhabitants of a 


country pariſh in BRANDENBURGH died, during 


50 years; or from 1710 to 1759. [ have 
further thought proper to add, as contraſts to theſe 
Tables, two Tables exhibiting the probabilities of 
life at VIENNA and BERLIN. The following 
obſervations concerning theſe Tables ſhould be at- 
tended to. | _: | 
The Table far the country of Vaup, tho' it 
gives the probabilities of life in its firſt ſtages very 
high; and, at ſome ages, more than double to 
the probabilities of life in great cities; yet, cer- 
tainly, gives them too low. For, firſt, it has juſt. 
appeared, that in this country the births exceed 
conſiderably the deaths. The emigrations, like- 
wiſe, from it are very numerous, as will be pre- 
ſently obſerved : And the neceſſary effect of theſe 
two cauſes is, to make the regiſters give the num- 
ber of deaths in the firſt ſtages of life, too great in 
compariſon of the deaths in the laſt ſtages. A Table 
formed from ſuch regiſters muſt give the probabi- 
lities of life too low, according to the obſervations 
in the 4th Eſſay; and, in the preſent cafe, they 
muſt be given ſo much too low, as to afford ſuffi - 
cient reaſon for concluding, that the greater part 
of the births don't become extinct 'rill near the 
decline of life. of 5 

After 40, the probabilities of life in this coun- 
try decreaſe very faſt; and in old age, they ap- 
pear to be lower than the probabilities of life in 
great towns. I have aſſigned the reaſon of this fact 
| | in 


. 
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in page 208, &c. All turned of 65 or 50 in great 
| towns, are a ſele cted body confiſting of perſons ſea- 
ſoned to their ſi tuation, and poſſeſſed of conſtitu- 
tions particularly ſtrong ; and they may, I think, 
be not improperly compared to a company of per- 
ſons on a hazardous journey, who are become a (et 
of picked and hardy travellers, in conſequence of 
having loſt all the tender and infirm, and been 
uſed to inclement weather and fatigue.— Per- 
ſons of feeble frames may, with the help of the 
ſimple manners and pure air of the country, at- 
tain to old age ; but in great towns they ſtand no 
chance for this; the effect of which muſt be that, 
at the ſame time that greater numbers will attain 
to old age in the country, they will die off faſter. 
Thus; in the diſtrict of VAup, the numbers alive 
at 75 are above double the numbers alive at the 
ſame age at Bx RLIN; but thoſe who attain to that 
age at BERLin, have a greater expectation of life. 
The fame may be obſerved of Nox TH aMPToN 
compared with VIENNA and Lo DON. In 
ſhort ;. the truth is, however ſtrange it may ſeem, 
* that the deſtructive influence of great towns on 
* life is the very reaſon why old people live longer 
« in them, than in ſmall towns and in the coun- 
* oy,” Mr. Muret has taken notice of this 
fact ; but, ſuppoſing it not general, he aſcribes it 
to the particular prevalency of drunkenneſs in his 
country. He had, he ſays, once the curioſity to 
examine the regiſter of deaths in one town, and to 
mark thoſe whoſe deaths might be imputed to 
drunkenneſs, and he found the number fo great, 
as to incline him to believe, that hard drinking 
kills more of mankind than pleuriſies and fevers, 
and all the moſt malignant diſtempers. This, pro- 
bably, is very true; but the fact I am conſidering 
is not owing to it. Drunkenneſs cannot be ſup- 
poſed to prevail more in the country than in great 
. towns. 
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towns. And it always deſtroys long before old 
E. | | 
The obſervations now made are applicable to the 
table for the country pariſh in Frandenburgb; for it 
appears from Su/milch's account, that the births there 
exceed the deaths more than in the country of 


| Vaup; nor is it to be imagined, that there are not 


likewiſe many emigrations from it, particularly, to 
BrRLIN and the King of Pruffia's armies. | 
From the Tables of Vienna and Lonpox,. 


compared with the Table for BzrLin, it appears 


that the laſt of theſe towns, tho much the ſmalleſt, 
has at ſome ages even a worſe effect on the dura- 
tion of life than either of the former: And the 
reaſon, perhaps, may be, that the inhabitants 
there are much more crowded together, See p. 
7 2, ——— Between the ages of 30 and 35, and 
alſo between 42 and 52, there is an irregularity i 
che BerLIin Table, which, very probably, woulc 
not have appeared in it, had it been formed from 
the bills for a longer term of years, —— The like 
obſervation might be made on an irregularity in 
the 2d Table, between the ages of 25 and 30. 
From the age of 25 to 45, VIENNA appears, 
in the Tables, to be leſs unfavourable to life than 
London ; but it cannot be depended upon that 
this is the truth, for the Vienna Tables may give 
the probabilities of life at theſe ages higher, only 
becauſe the recruits from the country come to it 
later, or in greater numbers, after 30 and 40, than 
in London. A hike effect would allo ariſe from a 
greater number of migrations in old age from Lo 
DON, than from VIENNA. See the note, p. 197. 
In forming the Tables for VienNa and BRR- 
iN I have applied the correction explained in the th 
Eſſay, and demonſtrated there to be neceſſary; 
and, in making this correction, I have ſuppoſed, 
= | agreeably 
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agreeably to the proportion of the births to the bu- 
rials, that a fifth of all who die in theſe cities, are 
| Perſons who removed to them at 20 years of age. 
——— Notwithſtanding this correction, the TABLE 
for BERLIx gives the probabilities of life between 
10 and 20 ſo high, and in ſuch diſproportion to the 
probabilities of life immediately after 20, as to ex- 
ceed all the bounds of credibility. The true rea- 
ſon of this may be learnt from what has been ſaid 
p. 172, of the rapid increaſe of BERLIN. 

My chief purpoſe in giving theſe Tables is to 
exhibit, in the moſt ſtriking light, the difference 
between the ſtate and duration of human life, in 
great cities and in the country. It is not poſſible to 
make the compariſon without concern and ſurprize. 
I will here beg leave to lay it one view before the 
reader, deſiring him to take with him this con- 
fideration, that, for the reaſons I have explained, 
it can be erroneous only by giving the difference 
(a) much too little. 5 


(a) See p. 170, &c. p. 188. 193. 
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Proportion of Inhabitants dying annually in 


"FP . | Holy-Croſs| | | 
Pais De | Country Pariſh . 
ang E try den, wen 5 London. Vienua Berlin 
in 451 1 in 45 l 1in 33 [1 in 204] 1 in 194 —_ 


- 4a. 2 ; F4 * 2 


— 1 


Ages to which half the born live. 


Vaud ſin Brandenburg 
—— — — — 


Pais De] Country Pariſh ſ 0 2 1 | vienna [Berlin 


41 257 27 


8 £2.06 1 Mn * 


— 


as {4B 24 


— 8 


Proportion of the Inhabitants (b) who reach 80 | 


Years of Age. 


Country Pariſh 
inBrandenburg 
— | ——j— — — RY 


1 in 224 | 1 in 11 | 1ingo| 1ingi rin 37 


Pais De 
Vaud 


— — 


1inz13 


non oo London Vienna | Berlin 


« tt * * — 


(a) See page 172. This proportion, were there either no in- 

creaſe, or but a ſlow increaſe at BERLIx, would certainly be 
found to be much the ſame with that in VIENNA and Lonpon. 
(5) It ſhould be recollected here, that a confiderable part of 


thoſe who die turned of 80 years of age in great towns, are emi- | 


grants from the country, who came to them in full maturity, 
after eſcaping the weakneſs of infancy. And that alſo in gene- 
ral theſe emigrants conſiſt of the more hearty and robuſt part of 
the kingdom. On both theſe accounts the numbers attaining 
to old age in great towns ought to be much greater than in the 
country. In London, Vienna, and Berlin, they ought to be 
nearly double; but we ſee, that, in reality, they ate ſcarcely 


balf. 
WS -. | The 
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The (a) Probabilities of living one year in 


. DS” 
Odds 2 3 HolyCrofs London] Vienna | Berlin 
SSR e COMA BN _ P 
Atbirth] 43 to 1] 34 to 1 4 to 2 2 0 1 f to 1 14 to 
Agel 2 [60 to 1] 112 to 1 [144 to 175 to 1684 to 23 to 
25 117 to i 110 to 1 o to 156 to 1656 to , 50 tot 
30 111 to 1] 107 to 1 | 96 to 1145 to 1156 to if 44 te 1 
40 83 to 1 78 to 1 | 59 to 1031 to 136 to 1] 32 to 1 
50 49 to 1] 50 to t | 5o to 1124 to 1]27 to 1 30 tor 
60 23 to 1 12825 119 to 1 18 to: 
70 [gi ton} 11 to 1 ] 16 to 12 to 11 to 1 12 to 
90 4 to 1 6 to 1 9 to 1 7 to 10 7 to 1 7 to 1 


ExezcTaTions of Life. 


[rus | Brandenbargh ar. eg London | Vienna | Berlin 
* TY i „ ae 
At birth 37 yrs 323 years 334 yrs. [18 years |167 years|18 years 
Age 121443 | 44 435 J332 3314 [352 
251347 351 35 ab - 28} 273 
30 312 314 32 1232 252 254 
351272 28 282 21 F 222 223 
40% | 25 F255 1195 205 420 
451205 | 215 | 234 174 174 183 
Sol 73 18 20 16 16 164 
85 142 15 17 147 134 14 
12 J 125 145 124 1114 125 
65195 9 hit hog 105 
707? 7 10 | 83. 8.3 8. 
25157 | SF 8 7 1 
Sola 1 48 5 | 5 1 


— 


(a) Theſe probabilities are here given ſufficiently near for the pre- 
ſent purpoſe, and ſo as to err on the fide favourable to towns; but 
the manner of forming the Tables is ſuch, that they ſometimes give 
them irregularly, and always with leſs correctneſs than the expecta - 
tions, or the ſame probabilities for periods of years. 

| : 3 . | From 
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From this compariſon it appears with how much 
truth great cities' have been called the graves of 
mankind. It muſt alſo convince all who will con- 
ſider it, that, according to the obſervation at the 
end of the 4th Eſſay, it is by no means ftrictly pro- 
per to conſider our diſeaſes as the original intention 
of nature. They are, without doubt, in general, 
our own creation. Were there a country, where 
the inhabitants led hves entirely natural and virtu- 
ous, few of them would die without meaſuring out 
the whole period of preſent exiſtence allotted them; 
pain and diſtempers would be unknown among 
them; and the diſmiſſion of death would come up- 
on them like a ſleep, in conſequence of no other 
cauſe than gradual and unavoidable decay. — 
Let us then, inſtead of charging our Maker with 
our miſeries, learn more to accuſe and reproach 
ourſelves. | 


The reaſons of the baleful influence of great 
towns, as it has been now exhibited, are plainly, 

Firſt, the irregular modes of life, the luxuries, 
debaucheries, and pernicious cuſtoms, which pre- 
yail more in towns than in the country. KEY 

Secondly, The foulne ſs of the air in towns, oc- 
caſioned by uncleanlineſs, ſmoak, the perſpiration 
and breath of the inhabitants, and putrid ſteams 
from drains, and kennels, and common ſewers.— ' 
It is, in particular, well-known that air, ſpoiled 
by breathing, is rendered fo noxious as to kill in- 
ſtantaneouſly any animal that is put into it. There 
muſt be cauſes in nature, continually operating. 
which reſtore the air after being thus ſpoiled. But 
in towns it is, probably, conſumed fafter than it can 
be adequately reſtored ; and the larger the town is, 
or the more the inhabitants are crowded together, 
the more this inconvenience muſt take place. 


4 But 


204 SUPPLEMENT. 


But I muſt proceed to ſome more of Mr. Muret's 
obſervations, In the 4th Eſſay, p. 209, &c. 
I have given an account of ſeveral facts which prove 
the probabilities of life to be higher among females 
than males. Agreeable to this it appears, that in 
the diſtrict of Vavup, half the females don't die 
till the age of 46 and upwards, tho' half the males 
die under 36. This great difference is in ſome 
meaſure owing to the military and commercial emi- 
grations among the males; but it appears unde- 
niable, that their greater mortality contributes like- 
wiſe to it. The number of males who died, for a 
courſe of years, in 39 pariſhes of this diſtrict, was 
8170 ; of females 8167 ; of whom the numbers 
that died under one year of age were 1817 males, 
and 1305 females; and under 10 years of age, 
3099 males, and 2598 females. In the beginning 
of life, therefore, and before any emigrations can 
take place, the rate of mortality among males ap- 
pears to be much greater than among females : And 
this is rendered yet more certain, by the account 
Mr. Mutet gives of the proportions of the deaths 
among males and females in the fi year of life, 
at VEvEy. In this town, he acquaints us, that 
for 20 years ending in 1764, there died in the firſt 
month, of males 125, to 89 females ; and in the 
_ firſt year, 225 to 162. To the ſame effect it 
appears, by a Table given by Suſmilch (a), that 
in BERLIN 203 males die in the firſt month, and 
but 168 females; and in the firſt year, 489 to 
295 ; and alſo, from a Table of Struyck's, that in 

OLLAND, 396 males die in the firſt year, to 300 
females, What is moſt of all remarkahle is, 
that theſe accounts ſhew, that both at VEvey and 


(a) See Suſmilch's Gettliche Ordrung, Vol II. p. 317, &c. 
4 . BERLIN | 
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BERLIN the ftill-born males are to the ſtill born 
females, as 30 to 21, or nearly in the proportion 
given by the accounts referred to in p. 211. 
The whole number of inhabitants at Vevey in 
1764, was 3350. Of thele 1931 were females, 
and only 1419 males. Sixty-ſix were widowers, 
and 200. widows. The number of batcbelors, a- 
bove 16 years of age, was 429 ; and of virgins, 
above 14 years of age, 734. See Mr, Muret's . 
Tables, p.124. Th „ 
Mr. Deparcicux at Paris, and Mr. Wargentin 
in SWEDEN, have obſerved, that not only women 
live longer than men, but that married women live 
longer than fingle women. The regiſters examin- 
ed by Mr. Muret confirm this; and it appears par- 
ticularly, that, of equal numbers of /ing/e and 
married women between 15 and 25, more of the 
former died than of the latter, in proportion of 2 
to't. The reaſon of this may be, as Mr. Muret 
acknowledges, that the women who marry, are 
a ſelected body, conſiſting of the more healthy and 
vigorous part of the ſex. But this, probably, is 
by no means the only reaſon ; for it may, I think, 
be expected, that in this, as well as in all other in- 
ſtances, the conſequences of following nature muſt 
be favourable. | „„ 

The facts recited here, and at the end of the 41 
Eſſay, prove, beyond the poſſibility of denial (a), 


{a)In the printed Ac cou vv of the Society in Nicholas-Lane, . 
for Equitable Aſſurances on Lives and Surwivo rſhips, there is a 
Table of the values of aſſurances on female lives, which ſuppoſes 

them to be more hazardous than male livæs. This Table is de- 
rived from an opinion generally received at the time it was com- 
poſed ; but I am deſired to inform the public, that no ſuch Table 
ſhall be admitted into the future editions of that AccounT ; the 


ſociety being determined to maintain the juſt credit it has acquir- | | 


ed. by keeping ſirily, in every inſtance, to calculations, found- 
ed on the beſt obſervations, q te 


14 8 | that 


males and females. 
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that there is a difference between the mortality of 
I muſt however. obſerve, 
that it may be doubted, whether this difference, 
ſo unfavourable to males, is natural; and the fol- 
lowing facts will prove, that I have reaſon for ſuch 
Sauk. 2; EN . 
It appears, from ſeveral regiſters in Suſmilcb's 
works, that this difference is much leſs in the coun- 
try pariſbes and villages of Bx anvdsnBu RGH, than 
in the owns ; And agreeable to this, it appears 
likewiſe, from the acccounts of the fame curious 
writer, that the number of males in the country 


comes much nearer to the number of females. 


In 1056 ſmall villages in BRANDENBURG, the 
males and females, in 1748, were 106, 234, and 
107,540, or to one another as 100 to 1015. In 
twenty ſmall towns they were 9544, and 10,33 3 
or as 100 to r08;. In BERLIN they were, excluſive 


of the garriſon, 39116 and 45938 ; or as 100 to 


=_ 


At the time the accounts, mentioned in p. 159, 
were taken of the inhabitants. in the province of 
New JERSEY in AMERICA, they were diſtinguiſh- 
ed particularly into males and females under and 
above 16. | 55 = 

| In 1738, the number of 
'Males under 16 was, 10639. Females yo 
Males above 16. 11631. Females 10725 


In 1145, theſe numbers were, 


| Males under 16 — 14523. Females 13754 
Males above 16 — 15087. Females 13704 
The inference from theſe facts is very obvious. 
They ſeem to ſhew ſufficiently, that human life 
in males is more brittle than in females, only in 
| conſequence of adventitious cauſes, or of ſome — 
Os 8 ticular 
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- ticular debility, that takes place in poliſhed and 
luxurious ſocieties, and eſpecially in great towns (a). 


From the proportion of the births to the deaths 
in the diſtrict of Vavup, as mentioned in p. 285, 
it follows, by the tule in the note p. 160, 161, 
that the inhabitants ought to double their own 
number in 120 years. But the fact is, that ſo many 
migrate into foreign armies and with commercial 
views, that their increaſe is ſcarcely ſenſible. Mr. 
 Muret, after obſerving this, enters into a general 

account of the cauſes which obſtru& population in 
his country. Among theſe he inſiſts particularly 
on Luxury. and the EnGRossiNG or FARMs. 
I wiſh his obſervations on theſe ſubjects were not 
applicable to the preſent ftate of this kingdom: 
But, perhaps, there is no kingdom in the world 
to which they are ſo applicable.—In conſequence . 
of the eaſy communication lately created, between 
the different parts of the kingdom, the Lonpow 
faſhions, and manners, and pleaſures, have been 
propagated every where; and almoſt every diſtant 
town and village now vies with the capital in all 

kinds of expenſive diſſipation and amuſement. 
This enervates and debilitates, deſtroys virtuous 
induſtry, and brings on poverty, dependence and 
venality.—— With reſpect, particularly, to the 
cuſtom of engroſſing farms, Mr. Muret obſerves, 


(a) The number of deaths for 60 years at Vevey, in the 
four winter months, (December, January, February, and March) 
were to the deaths in the four ſummer months (June, July, 

Auguſt and September) as 2140 to 1697, or 5 to 4. (See Mr. 
Muret's Tables, page 100). In Loxpon this proportion is nearly 
the ſame. At EpinBurGH, as 4 to 3. In 25 country towns 
and pariſhes mentioned by Dr. Short, (New Obſervations, p. 142, 
as 50 to 41.—It is remarkable, that the births alſo in winter to 
thoſe in ſummer are at Vevey as 5 to 4; in London as8 to 7; 
in the country towns and pariſhes juſt mentioned, as 7 to 6 


with 
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with the higheſt reaſon, that a large tract of land, 
in the hands of one man, does not yield fo great a 
return, as when in the hands of ſeveral, nor does 
it employ ſo many people; and, as a proof of 
this, he mentions two pariſhes in the diſtrict of 

Vaup, one of which (once a little village) having 
been bought by ſome rich men, was ſunk into a 
ſingle deme/ſxe ; and the other, (once a ſingle de- 
meſne) having into the hands of ſome peaſants, 
was become a little village (a) How many facts 
of the former kind can this country now furniſh ? - 
—And there is reaſon to apprehend they will go 
on increaſing. ——The cuſtom of engroſſing farms 
eaſes landlords of the trouble attending the neceſſities 
of little tenants and the repairs of cottages —A 
great farmer, by commanding the markets, and 
drawing to himſelf the profits which would have 
ſupported ſeveral farmers, is capable, with leſs 
culture, of paying a higher rent. Our ſuperiors, 
therefore, find their account in this evil. But 
it is, indeed, erecting private benefit on public 
calamity ; and, for the ſake of a temporary ad- 
vantage, giving up the nation to depopulation and 
miſery.— We have, for many years, been feeling 
the truth of this obſervation, The high price of 
all the means of ſubſiſtence. occaſioned certainly 
by this practice, as well as by the heavy weight of 
our taxes, has long been the object of univerſal 


(a) By the laws of Licinius no Roman was to hold more than 
ſeven jugera of land. Only revive, ſays Mr. Suſmilch, this 
law; or that of Romulus, which limited every Roman to two 
« jugera, and you will ſoon convert a barren deſart into a buſy 
« and crouded hive” _ | 

Both Mr. Muret and Suſmilch obſerve, that the increaſe of 
paſturage has the ſame effect with the engroſſing of farms; much 
more ground, when employed in this way, being neceſſary to 
maintain the ſame number of people, than when employed in 
tillage. | | 
| complaint; 
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complaint ; and it is growing more ſo every day, 
and ſpreading every where, checking marriage, 
loading our manufactures, and diminiſhing the 
number of our people. 

Dr. Davenant, (the beſt of all political-writers), 
tells us, that at Michaelmas, in the year 1685, it 
appeared by a ſurvey of the hearth-books (a), that 
the number of houſes in all ExCLAND and 
Wares was 1,309,090, of which 554,631 
- were houſes of only one chimney. See Dr. Dave- ' 
nant's works, Vol. II. p. 203———In his Eſſay on 
Mays and Means, &c. Vol. p. 33, he gives a par- 

ticular account of the number of houſes in eve 

county, according to the hearth-books of Lady- 
day 1690; and the ſum total then was 1,319,215. 
At the reſtoration it appeared by the ſame hearth- 
books, that the number of houſes in the king- 
dom (5), was 1, 2 30, oo0.— In the interval, there- 
fore, between the reftoration and the revolution the 
people of ENGLAND had increaſed above 300,000 ; 
and © of SMALLER TENEMENTS, Dr. Davenant 
% obſerves (c), there had been, from 1666 to 1688, 
about 70,000 new foundations laid.” But what 
a melancholy reverſe has taken place ſince? In 
1759 the number of houſes in ExcLAND and 
WalzEs was 986, 482; of which not more than 
330,000 were cottages having leſs than ſeven win- 
dows. In 1766, notwithſtanding the increaſe of 
buildings in Lonpox, the number of houſes was 


(a) At this time there was a tax of two ſhillings on eve 
fire-hearth ; which was taken off at the Ræxvoluriox, becauſe 
reckoned . not only a great oppreſſion to the poorer ſort, but 
a badge of ſlavery on the whole people, expoſing every man's 
« houſe to be entered into and ſearched at pleaſure by perſons 
« unknown to him.” Preamble to the act for taking away the 
revenue ariſing by hearth-money, l William and Mar 7. Chap. Io, 

(5) Continuation of Rapin, Vol. I. p. 53. 

(e] Dr. Davenant's works, Vol. I. p. 370. 


reduced 


3% SUPPLEMENT. 


reduced to 980, 692 (a). According to theſe ac- 
counts, then, our people have, fince the year 1690 
| decreaſed near a million and 4 balf ——And the 
waſte has fallen principally on the inhabitants of 

cottages ; nor indeed could it fall any where more 
unhappily ; for, from cottages our navies and ar- 
mies are ſupplied, and the lower people are the 
chief ſtrength and ſecurity of every ſtate, What 
Tenders this calamity more glarming is, that the 
inhabitants of the cottages thrown down in the 
country, fly to Lonbox and other towns, there to 


be corrupted and periſh (). — I know I ſhall be 


here told that the Revenue thrives. But this is not 
a circumſtance from which any encouragement can 
be drawn. It thrives, by a cauſe that is likely in 


(a) See Confederations on the Trade and Finances of this King- 
dom, p- 255 7, 98. Printed for Wilkie, 1750. See allo p. 
144. of this Treatiſe | | 
() Dr Dawenaz! ſays, from Mr. King's Obſervations, ** that 
« the ſupply of Loxton alone takes up above half the neat in- 
« creaſe of the kingdom.” —Is it then to be wondered at, that 
the ſupply of the waſte in all the towns of the kingdoms, added 
to that increaſe of luxury and taxes, and of the drain to our ar- 
pries, navies, and foreign ſettlements, which has taken place 
within theſe 70 years, ſhould have ſo far exceeded the increafe 
of the kingdom, as to produce the depopulation I have men- 
tioned ?—It has been aſſerted by political calculators, that no 
pulation can bear more than one ſoldier for every hundred 
uls. This is ſaying a great deal too much; but were it true, 
the number of our ſoldiers and failors, even in peace, would a- 
lone be ſufficient to reduce us to nothing in a little time. 
A flouriſhing commerce, tho favourable to population in ſome 
reſpeQs, is, I think, on the whole, extremely unfavourable ; 
and, while it flatters, may be deſtroying : Particularly, by in- 
creaſing luxury, the worſt enemy of population as well as of 
public virtue; and by calling off too many perſons ſtom agri- 
culture to unhealthy trades and the ſea ſervice. Suppoſe 50,000 
failors, added to other Bitrdens, to have been formerly the whole 
number the nation could bear without decreaſing. In ſuch 
_ circumſtances, it is plain, that any cauſes which doubled or 


tripled that number, would depopulate with rapidity. 
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time to deſtroy both itſelf and the kingdom; I 
mean, by an increaſe of luxury, producing ſuch 
an increaſe of conſumption and importation (a), as 
fecretly accelerates ruin, while at preſent (as far as 


the Revenue is concerned) it overbalances the ef- 


fects of depopulation. What remedies can be 


tion of great importance, which requires a more 


deep and careful diſcuſſion than I am capable of 


giving it. I will, therefore, only anſwer generally 


and briefly in a ſtyle and language ſimilar to Mr. 
Muret's. LR | 


Enter immediately into a deciſive enquiry into 


the ſtate of population in the kingdom. Promote 


agriculture.-—Drive back the inhabitants of towns 
into the country. Eſtabliſn ſome regulations for 
preſerving the lives of infants. Diſcourage luxury, 
and celibacy, and the ingroſſing of farms. Let 
there be entire liberty; and maintain public peace 
by a government founded not in confiramt,” but in 
the reſpect and the hearts: of the people. But 
above all things, if it be not now too late; find 
out means of avoiding the miſeries of an im- 


pending bankruptcy, and of eaſing the nation 


of that burden of debts and taxes under which 


8 it 18 ſinking.““ | But I am crying in vain. 


Corruptions and follies of the worft ſort have, I 
am afraid, taken too deep root among us. 


(a) For Example. In Lonpox, thoſe who -vſed to ſatisfy 
themſelves with one houſe, or perhaps half a houſe, muſt now 
have e houſes. Thoſe who uſed'to live plain, muſt now live 
high z and thoſe who uſed to wall, muſt now he carried. This 
is the reaſon of the increaſe of · conſumption and of buildings in 
Lowpon, and not an increaſe of the inhabitants, for the num- 
ber of inhabitants is certainly leſs now than it was forty years 
ago. Vid. page 147. | Rs 1 
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ADDITIONAL OBSERVATIONS 
© CONCERNING 
The Schruns of the SocizrIEs for pro- 
viding Annuities for Widows, and for 
Perſons in Old Age. 


HE following. ſhort and eaſy method has oc- 


curred to me of trying the ſufficiency of all 


ſuch ſchemes as thoſe of the London Annuity, and 
the Laudable Societies for the benefit of widows. 
In an adequate ſcheme it can make no diffe- 
rence whether the annuities themſelves are paid, 
or the value of them in a ſingle payment at the 
time they become due.——Suppoſe then b 
Juſt eſtabliſhed, conſiſting of 600 members, all 
married men at the age of 40, each of whom, 
beſides one payment in hand, is to make an annual 


yment of five guineas. Suppoſe alſo their wives 


of the ſame age, and every widow to be entitled 
on the day her huſband dies, to a life-annuity of 
20. the firſt payment to be made at the end of 
half a year. Suppoſe further, that the ſociety . 
is to be kept up for ever to 600 members, by 
admitting new ones at the age of 40, as old ones 
drop off In the firſt year (according to Tables 
III. IV. and V. Appendix) twelve members, at 
leaſt, will die, and leave twelve widows, each en- 
85 titled 


SUPPLEMENT. 303 
titled to 207. per annum. The value of ſuch an 
annuity to commence at the end of half a year, 
the age being 40, is 14; years purchaſe, by Ta- 
ble III. Appendix, reckoning at 375 per cent. The 
value, therefore, of 12 ſuch annuities ; that is, 
the whole amount of the ſums becoming payable 
during the courſe of the firſt year, is 3480/—— 
The annual contribution is 600 times 5 guineas, 
or 31501. and this, together with its intereſt for 
about half a year, or 32051. is all that ſuch a ſo- 
ciety could be poſſeſſed of to bear an annual ex- 
pence of 3480.—flt appears, therefore, that, 
in order to ſupport” the expence of the ſuppoſed 
annuities, the annual contribution of each member 
ought to have been more than five guineas. 

In a fimilar way it may be proved, that neither 
is ſuch an annual contribution an adequate ſupport 
to an annuity of 10l. if a member lives one year, 
15. if he lives two years, and 211. if he lives three 
years. This will appear from the following ac- 
count; into which I have not taken the contribu- 
tions of the firſt members at the beginning of the 

firſt year, becauſe I ſuppoſe them ſcarcely ſufficient 


ca bear all the expences of management during the 


whole duration of the ſociety: But the firſt contri- 
butions, or payments in hand, of all ſubſequent 
members are included, theſe being neceſſary to 
render the ſum of the annual contributions con- 
ſtantly 3150/. as the account ſupppoſes. 
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2260 J. The ST oc of the ſociety at the end 

of the ad year, being the contribu- 
tion of 609 members at the end of 
the ff Year, together with. the in- 

| _* tereſt for a year. . 

Deduct - 1710]. — The value of 1 2 life-annuities, of 100. 
r each, to 12 widows, aged 41, left in 
the courſe of the ad year, at 145 


Remain 1 55dl. en 


Add — 3260¼/. — The contribution, of 600 members at 
the end of the 2d year, together with 

| its intereſt for a year. 15 
Add — | 54. — Intereſt at 3} of 15 f,. for a year. 

Sum 48640. —- STOCK at the end of three years. 

Deduct 2520. — Value of 12 annuities, 15/. each, to 
—— is widows, aged 42, left in the 
courſe of the 3d year, at 14 years 


Remain 2 3 957 | purchafe. 
Add - » 3260). — contribution, together with its inte- 

VOWED reeſt, for the 4th year. | 
| Add = = B21. — Intereſtof 234 fora yew. 


CY 


Sum - 56861. ——=STock at the end of four years. 
Deduct 34651. Value of 12 annuities of 21/. each, to 
12 widows, aged 43, left the 4th 

year, at 132 years purchaſe (a) 

Remain 2221/. OT PID 

Add - - 3260/1. — Contribution, together with its inte 
: reſt, for the 5th year. | 

Add - 781. — Intereſt of 22211. for a year. 


55 59l. * Srocx at the end of feve years. 


(a) A ſociety thas choſe thus to pay the values of the annui- 
ties at the time they became due, inſtead of the annuities, them- 
| ſelves, would enjoy particular advantages; for little or nothin 
would depend on the improvement it made of money; — 


time would ſoon determine whether it went on an adequate 


plan A proof of the ſame nature with that here given, 
| N may 
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It muſt be obſerved, that the ſtock laſt given, 
is leſs than that immediately 3 it; 
and that conſequently, in g years, the ſociety muſt 
begin to run out, and the annual contributions ap- 
ore „ 
The firſt members will leave much the ſame 
number of widows every year, for a few of the 
firſt years of the ſcheme. er the firſt year alſo, 
the members admitted to ſupply vacancies, (about 
24 annually) will begin to leave widows; and, as 
the whole collective body (ſuppoſed to be kept up 
to 600) will be continually growing older, the 
deaths among them, and conſequently the num- 
ber of widows left annually, will be continually - 
increaſing; whereas I have ſuppoſed them to re- 


" , o 


main the ſame.——— This calculation, therefore, 


s  *% "=. S +4 


may be deduced, by conſidering theſe ſocieties as bodies of men 
united for the purpoſe of aſſuring to one another, from year to 
year, annuiries fot their widows; and the way of finding the 
value of ſuch an aſſurance is, to multiply the value of the annu- 
iy, by the probability that it will become payable in the courſe 
of the year. For inſtahce, Let the member's age, and 
allo his wife's be 40. Let the annuity be 200. per ann. for life, 
or an annuity whoſe preſent value is, by Table VI. (reckoning 
intereſt at 33 per cent) 14 years purchaſe; that is, 280. The 
probability that a . at the age of 40 will die in a year, and 
that his wife of the ſame age will live a Year ; or, in other words, 
the probability, that ſuch a member will leaye a widow in the 
courſe of the year, is, by Table IIL 2 muftiplied by $35, or 
0198. (ſee p. 14 and 18.) The value of the aſſurance, there- 

fore, is..0198, (multiplied by 280, or, 5. 115. — In the ſame 

manner the value of a like aſſurance for. a N other 

ages map be eaſily calculated. At the age of 35, it is 51. 75. 
At the age of 45, it is 64. 75. The value, therefore, — 
. continually with age ; and, if given in an annual payment con- 
ſtantly the ſame, which is the cale in theſe ſocieties, it ought to 
be greater. than the annual payment due for one year at the com- 


— 
5 , : 


mencement of the allurance, 1 

Fixe guineas per annum, therefore, is demonſtrably, ans in- | 
ſufficient payment from a tnarried man for a life-anguity of gakito 

his widow. x | [£4.45 
X | 19 


306 SUPPLEMENT. 

'18 as favoutable as it ought to be ; and every one 
who will examine it muſt be convinced, whether 
' acquainted or not with the method of mathemati- 
cally inveſtigating the values of life-annuities de- 
pending on ſurvivorſnips, that all that the ſocie- 
ties now ſubſiſting promiſe to widows more than 
20/. or at moſt 20 guineas per annum, for an an- 
nual contribution of five guineas, can have no 
permanent ſupport; and, if paid to preſent an- 
nuitants, muſt be ſo much taken away from ſome 
future annuitants. And this appears too on the 
ſuppoſitions, that there is no difference of age be- 
tween men and their wives, the money is improv- 
ed perfectly at compound intereſt, and that the 
probabilities of life among females are not higher 


than among males. How melancholly then 
is it to think of the encouragement that, has been 
given to theſe ſocieties ?,— There. are now in 


almoſt every part of this kingdom, ſome inſtitu- 
tions or other of this kind, formed juſt as fancy 
has dictated, without any knowledge of the prin- 
ciples on which the values of life- annuities and re- 
verſions ought to be calculated (a). I can, how- 
ever, with pleaſure, acquaint the public, concern- 


ing the two Lox box ſocieties, of which I have 
taken more particular notice, that, conſiſting in 
general of gentlemen of | character and ſenſe, they 


(aa) There is a ſociety held at the Nag's-bea# Tavern, Lraden- 
hall-ſtreet, called the Auic ATE AssociAr io, for the bene- 
fit of widows and children, eſtabliſned July 7, 1767; which, 
for no more than an annual payment of vo guineas, not only 
ptomiſes the very annuity mentioned above to the 4vidows of 
members, but, if they leave no widows, to their children alſo till 
they arrive at the age of four teen years, beſides 31 towards put- 
ting them to apptenticeſhips. There are, I am afraid, ſeveral 
mare ſuch wrerched inſtitutions in Lox pox ; beſides many ſcat- 
"tered every where in the country. = 1627S 7 Ex 
ES nme 
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have liſtened to the information that has been of- 
fered them; and, in conſequence. of it, either 
have already, or probably will ſoon, reſolve on 
ſuch amendments of their plans as may render them 
permanently and effecuiily the meant of the 'good 


I viſh I could ſpeak with the ſame ſatisfaction bf 
the ſocieties in Lomo for providing for Old Age. 
It is true, they are likewiſe endeavouring to re- 
form; but in general, as far as I know any thing 
of them, ſo feebly and ineffectually as to leave 


i 


little room to doubt, but that they will remain 


what they haye hitherto been; DadzNoUs 
Buß BLE. Some of them, in conſequence of 


advancements, ſince the firſt publication of this 


work, require mow from thoſe who 955 y for, ad- 
miſſion higher contributions. than” thoſe” fecited in 
the Ath Sect. Chap. II. of this work. But they 
ought to remember, that till all who haye hitherto 
contributed too little, have Either adyanced their 


contributions and paid the compenſation- money 


mentioned in page 92, or conſented to ſuch deduc- 
tions from their annuities, as ſhall be proportioned 
to the deficiencies in l hey ought, 
I ſay, to remember, that till ,,T6 
mation. that went even ſo far as to cequite the full 
values of the annuities from" all future members, 


would do them no great ſervice ——<The truth, 
however, is, that reckoning intereſt at ga per cent. 


their contributions are ſtill, in general, near a Half 


. 
* 
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(.) The true value of 44/ per annum, to be enjoyed after go, 


by a perſon now 46, is (reckoning intereſt at, 33 per cent) 34l. 
10 . in antinal payments beginning immediately. The value 
n required by the Society 52 ANNUITANTS 1s 42. 

f Mw N 2 | 73. in 


— 
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this ĩs done, ; a, refor- 
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then to ſpeak of theſe. aſſociations with too much 
ſeverity? Can any benevolent perſon ſee them, 
without concern, going on with ſchemes that have 
been demonſtrated to (be, inſufficient, and ſure to 
end in confuſion and calamity ? One ſociety 
that it conſiſts of x 1co members; and ano- 
- ther, that it poſſeſſes an income of 85001, per an- 
num —— is this but ſhameleſs boaſting: of 
the extenſive, miſchief they are doing? — 
time ago they might have pleaded ignorance; 
but this is a plea the —.— now make. 
There are two ies which I muſt except 
from, theſe cenſures. The members of the 
er Ma Sine Hagar of the inſufficiency 
have done themſelves great honour 
12 parts Ka break up, and r undimi- 
ther the: ey they had taken. The Cox- 
he es Society, en requires now the full 


20.15 . and 71 1. ig! balf e pay yments. This 
| tociety, therefore, does not yet take half the value of the an- 
- nuiry-ir promiſes. The ſame is true of the Rarionar Annuity 
Society, theld ar the Antwerp Tavern, Threadneedle-fireet ; and 
yet this ſociety very'mode/{{y aſſures the public, that it is formed 
yaa lan INCONTESTABLY DURABLE, 

Posiic Anu r Society, likewiſe, (Sir Ricuany 
Guys; Batt. Freſident) while its number continues between 600 
and 700, is not to take at. ſeveral ages ba/f the value of its an- 
nuities, ; and thoſe-who have been admitted while the ſociety con- 

' tinued under 500 don't pay a THIRD of the true values. —— The 

"WESTMINSTER Union Society of Annuitants, held at the Stan- 
dard 'Tavein, -Fields, promiſes to a perſon, aged 30, 
an annuity of 25. foi r life after 48, for 3/. 16s. fer annum, till 
48, payable quarterly. The true value is gl. 10s. per annum, 
payable quarterly. The value re * by the ſame ſociety at 
the age of 10, is 17. per annum. me wales fool I 35. per 

annum. Every one who will calculate in the manner directed 

"In p/91, ker. or in Queſt. VI. p. 23. may make himſelf as ſure 
of all this as he can be of any thing. 

I have here mentioned the three laſt ſocieties particularly, be- 
_ exuſe no dot has been taken,of them i in page 89. 


value 
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value at 4 per cent. of the annuities it promiſes, 
according to the Loypoxn Table of obſervations: 
When the contributions are advanced a little higher, 
or to the values by Dr. Halley's Table at 33 per cent. 
intereſt; and when, beſides, the firſt members 
have conſented to make good the deficiencies in 
their contributions, this ſociety, will, in my opi- 
nion, have attained to rectitude and ſafety. It 
is proper I ſhould add, in order to prevent miſ- 
takes, that the ſociety. for granting annuities in- 
creafing by ſurvivor ſhip goes on a; plan different 
from any I have.. conſidered, and. the nature of 
. oo ol io nod 


Some think, that theſe ſocieties: may provide a 
proper ſecurity for younger members, and for all 
that ſhall. become annuitants in more remote pe- 
riods, by preſerving untouched all the ſtock. they 
ſhall be poſſeſſed, of, at the end of ten years, from 
the time when the payment of the annuities ſhall | 
begin. But this is a great miſtaxe, An inade- 
quate plan muſt neceſſatily benefit ſame by robbing 9 
others. For ſome years after the commencement 
of the annuities, the annual income of, a ſoeiety 
muſt exceed its, diſburfements ; and all that: time 
the firſt annuitants will receive . more than they 
ought to receive, at the expence of all that are to 
come after them; nor is there a method poſſible 
of preventing this injuſtice The effect, in par- 
ticular, of ſuch a regulation as that now mentioned, 
will only be, that 4 7:1 will be ſecured to an- 
nuitants in, later pefigds, whereas otherwiſe they 
might have had nothing. I ſhould be too tedious 
were I to enter minutely into the explanation of 
this. The general reaſon, of it is, that, by" paying 
roo much to the fi #-atinuitants, that accumulation 
of ſtock which the canons Suppoſe, (tom Jar 


* 
— ens, toons hk 8 
. 
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plus monies, while the annuitants are increaſing) 
would be prevented; and the actual ſtock, in con- 
ſequence of this, be rendered ſo much ſmaller than 
it ſhould have been, as to leaye but. a ſmall pro- 
viſion for the laſt annuitants, 

In ſhort. In ſuch a ſociety, the payments to 
annuitants would become equal to its income, 
long before their number roſe to a maximum; and, 
therefore, if the ſociety maintained its reſolution 
not to enter into its ſtock, the annuities would, 
from that period, decreaſe continually, till at laft, 

they ſunk as much lower than they ought to, have 
been, as they were at firſt higher.” © 9 


1 have mentioned in the introduction to this 
work, p. 10, the interpoſition of the legiſlature. 
I don't know that this is to be expected. But the 
following reaſons ſeem to prove that it would be 
highly * ſhould theſe ſocieties continue much 
longer deaf to the calls of juſtice and humanity. 

* Firſt.” They are laying (as I have proved) the 
foundation of much Kitt miſchief ; and'no go: 
vernment ought to ſee this with a careleſs eye. | 

Secondly. © The principle by ng: they are 
upheld is baſe and iniquitous. The preſent mem- 
bers believe that the ſchemes they are ſupporting 
will laſt their time, and that they ſhall be gainets ; 
and as for the injury done to their ſucceſſors, it is 
at a diſtance, and' they care little about i it. a 
conformity to this principle, the founders of theſe 
ſocieties begin low ; /o low, as not to require, per- 
haps, a fant or fs of the values of the annuities 
they promiſe. Afterwards ; they advance gra- 
dually, juſt as if they imagined, that the value of 
"the annuities was nothing determinate, but in- 
creaſed with every increaſe of the ſociety, But, as 
n ignorance can believe this, the true deſign ap- 


pears 
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pears to be, to form ſoon as large a ſociety as poſ- 
ſible, by leading the unwary to endeavour to be 
foremoſt in their applications, leſt the aqvantage 
of getting in on the ęaſieſt terms ſhould be loſt, — 
It is well known, that theſe arts have ſucceeded 
wonderfully, and that, in conſequence of them, 
theſe ſocieties .now conſiſt of perſons who, for the 
| ſame annuities, make higher or lower payments 
according to the time when they have been ad- 
mitted; and the generality of whom, therefore, 
muſt know, that either more than the values have 
been required of the members laſt admitted; or 
if not, that they are themſelves expecting conſider - 
able annuities, for which they have given no valu- 
able conſideration, and which, if paid them, muſt 
be ſtolen from the pockets of ſome of their fellow- 
members. What ſcenes, therefore, of diſboneſty 
on the one hang, and af unhappy credulity on the 
other, -are thele ſocieties? | ee 

Thirdly. There ,are many honeſt men in theſe | 
ſiocieties who, having, thro! miſinformation, had 
the misfortune to. enter into them, now repent, 


and would he glad to withdraw. But, having 


made conſiderable payments which they cannot get 
back, they 45 bose to go on with er ——— 
ments, in order to avoid loſing all their former 
ones. Theſe perſons wiſh for aſſiſtance from the 
Fee and their caſes, I think, require af- 
uſtance. : 3 


Fourthly. The ſufferers by theſe aſſociations may,” 


> « 


perhaps, ſome time or other, come to be burdens 


on the public. This happened in the caſe of the 
ſufferers by the CHariTABLECorPoRATION, for 
whoſe relief the parliament, -in the year 1733, 
granted a lottery of half a million. The compan 

of Mercexs are alſo now enjoying a parliamentary 
aid, in order to enable them to fulfil their engage- 
„ ö menta 
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mems to wich; and it is well known, what ex- 
pences were brought on the public by the bubbles 
in the Soutb-Sea year. —-Qught not then the danger 
of ſuch expences hereafter to be prevented? 
I will add, that it feems to me, that were theſe ſo- 
eieties indeed formed on durable plans, there would 
be reaſon for ſubjecting them to ſome regulations. 
In all of them the annmties are to commence many 
years before old age; and in fome, at almoſt every 
. Such annuities, were they to become very 
common in a ſtate, might have a bad effect, by 
weaken! 3 the motives to induſtry, and 
ing diffipation and idleneſs. — have Eddaree 
a high opinion of ſome inſtitutions of this ſort. In- 
* no one can think more highly of them, when 
their object is the ſupport of the deſtitute widow, 
2 ty any way the relief of unavoidable diſtreſs ; 
ticularly, when they are deſigned to en- 
able the lower ant of mankind, to provide againſt | 
the wants and incapacities of old a I huge ro- 
ſed a plan of this kind at the end of the third 
Chap. II. and I will here beg leave to re- 
commend ik which, I think, were it carried 
into execution, would be very uſeful. I mean, a 
plan — eſtabliſhing PaRIsH Anxurriks, which 
was propoſed to the public in the Public Advertiſer 
for N Tod of July laſt ; and which has been fince 
re-publiſhed- with improvements in ſome of the 
other papers. It is a common (a) obſervation,” 
as the ingenious propoſer « of this ſcheme obſerves, 


(a) The amount of the E ſor one year at the end of 
* king Charles II. was 2 362. See Davenant's 
Vol. I. p. 38. — The prices of the means of ſubſiſtence 
have | n ſince Joubied and when this is conGdered ; and alſo; 
that an increaſe of pariſh poor muſt be one effect of the cauſes 


that produce depopulation; it will appear Pony ern the ob · 
* mentioned does not exceed truth. 


þ _ 66 that 


66 
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« that the money actually raiſed for the poor a. 


* mounts to, at leaſt, a million a year; and that 
« yet in many places they are but indifferently 
provided for. To make proviſion for one's 
old age is ſo natural a piece of prudence, that 
it ſeems at firſt ſight wonderful, that it ſhould 
not be generally practiſed by the labouring 
„poor, as it is almoſt univerſally by perſons in 
the higher paths of induſtry: Nor can their ne- 
gligence in this reſpect be accounted for, in any 
* other way ſo naturally, as by aſcribing it to their 
wanting proper opportunities of employing the 
money they might ſave, in ſome ſafe and eaſ 


method that would procure them a ſuitable ad- 


vantage from it in the latter periods of their 
< lives. They know, for the moſt part, but 
< little of the public funds; and when it happens 
Bo 
© 
40 


that they are acquainted with them, the ſmall- 
* neſs of the ſums they would be entitled to re- 


ceive, as the intereſt of the money they could 


to them to diſpoſe of it in that way. What in- 


cc 


£6 


* nuitres, to conſider that it will produce him fix 
= 08 


or ſeven ſhillings a year? It is but the wages 


<< of three days labour. ————And-if they lend 
their money to tradeſmen of their acquaintance, _ 
* as they ſometimes do, it happenes not unfre- 
4 quently that their creditor becomes a bankrupt, 


and the money they had truſted him with is loſt 
for ever; which diſcourages others of them from 
„ ſaving their money at all, and makes them re- 
„ ſalve to ſpend it in the enjoyment: of preſent 


« pleaſure. But if they ſaw an eaſy method of 
+. employing the money they could ſpare, in ſun 
3 Is: 3 «+ * 8 | N 40 2 man- "99 


afford to lay out in them, is no encouragement © 


* ducement, for inſtance, can it be to a man who 
has ſaved ten pounds out of his year's wages, to 
** inveſt it in the purchaſe of 3 per cent. Bank an- 
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© a manner as would procure them a conſiderable 
« income in return for it at ſome future period of 
ce their lives, without any ſuch hazard of loſing 
2 it by another man's folly. or misfortune, it is 
—— they would frequently embrace it: 
8 And thus a diminution of the poor rate on the 
10 — ol the rich, an increaſe of preſent in- 
< duſtry and ſobriety ia the poor, and a more 
** independent and cd Se ie ſupport of them 
« in their old age, would be 2 conſe- 
, quences of ſuch an eſtabliſhment. _—_ this 
might he effected in the following method.“ 
Fit Let the church-wardens and overſeers 
* of every pariſh be impowered, by act of par- 
< liament, to grant life annuities to ſuch of the 
4 amt of the the pariſh, as ſhall be inclined to 
purchaſe thera, to commence at the end of one, 
two, or three years, or ſuch other 
< time as the purchaſer ſhall chuſe, and to be paid 
* out of the poor-rates af the pariſh, ſo that the 
e lands and other property in the pariſh that is 
< chargeable to the-poor-rate, ſhall be anſwerable 
« for the payment of theſe arinuities. This 
te circumſtance would give theſe annuities great 
« credit with the poor inhabitants, by ſetting be- 
< fore them a ſolid and ample ſecurity for the pay- 
ment of them.“ 

Secondly, Let the annuities, thus used to 
<« the poor inhabitants, be ſuch as ariſe from a 
<« ſuppoſition that the intereſt of money is 3 per 
te cent. or ſome higher rate of intereſt, if the 
* church-wardens and overſeers of the poor think 
fit to make uſe of ſuch higher intereſt. 

Thirdly, <* But at the rate of 3 per cent. the pur- 
< chaſer ſhould have a right to an annuity, and 
« the church-wardens and over-ſcers of the poor 


2 e be e to grant it.” US 
Ch on Jy c 


period of 
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Fourthly, No annuity depending on one life 
* ſhould exceed 20l. a year.“ 
Fifthly, No leſs ſum than 30 ſhould be al- 
6 lowed't to be employed i in the purchaſe of an an- 
© nuity,——This is to avoid intricacy and multi- 
=, * plicity in the accounts. 
- Sixthly, © An exact regiſter of theſe grants 
&« ſhoul "be kept by the church-wardens and 
* overſeers of the poor, in proper books for the 
3 Fur 5 in which the grants ſnould be copied 
exaclly, and the copy of each grant ſubſcribed 
« : by ths perſon to whom it is granted. And this 
% copy, in the regiſter-book of the pariſh, ſhould 
de good evidence of the purchaſer s right to the 
<4 annuity, in caſe the original deed grant to 
<«< the purchaſer, which was delivered to him at 
the ti me of the paredale, ſhould be afterwards 
« loft: 
Seventhly, The money thus paid to the 
church. wardens and overſeers of the poor for the 
I purpouſe of life-annuities, ſhould be employed in 
the purchaſe of 3 per cent. Bank-annuities in the 
« joint names of all the church-wardens and 
** overſeers, and by them transferred at the ex- 
piration of their offices to their ſucceſſors, and ſo 
on to the next ſucceſſors for ever, ſo as to be 
© always the legal property of the church-war- 
dens and overfeers of the poor for the time be- 
ing, in truſt for the perſons * ſhould be en- 
"Mp titled to the ſeveral life-annuities granted in the 
manner above-mentioned; and the intereſt of 
this money ſhould be received every half year, 
and inveſted in the purchaſe of more princi 
.< continually, fo as to make a perpetual fund 
the payment of the annuities, &c. &c. Defi- 
* ciencies, if any ſhould ever happen, to be made 


rr the poor rat &c. &c," 
by * es, Tops 
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I hope I ſhall be excuſed the length of this Quo, 
tation. The particulars recited in it are followed, 
by an account of the annuities to which the pay- 
ment of 10/. at the age of 25, would intitle after 
attaining to the age of 30, 35, 40, 45, &c. and 
alſo by a very juſt and clear explanation of the 
method of calculating ſuch annuities. | 

The chief alterations I can wiſh for in this plan 
are the following. i 
Inorder to avoid the danger of checking induſtry 
2 poor, while likely to be capable of it, 
I think it would be right, that none of the annu- 

ities ſhould be allowed to commence, before the 
pu has compleated the age of 55 or 60. 
lt ſeems to me likewiſe, that it would be beſt, 
that the annuities ſhould be made to increaſe gra- 
dually with the —— 1 of age, till 

became greateſt at 65 or yo years of | 
—— aid will be 5 4 ah 

For inſtance, Let the annuity begin with 5/. 
for 5 years. At the end of 5 years, let it riſe to 
10. for g years more; and after that let it be 15. 
for the whole remainder of life. Let alſo every 
purchaſer be allowed to chuſe at which of the two 
ages 55 or 60 his annuity ſhall commence ; and as 
a further advantage, let it be payable guarterly, 
and let him be allowed to purchaſe 3, 2, 3, 1, 2, 14, 
13, or 2 annuities, juſt as he ſhall like or can beſt 


afford. In this way, perſons who are now 
young might make an ample proviſion for old age 
on eaſy and inviting terms. — A plan of this 


kind, eſtabliſhed by the legiſlature, for the benefit 
of the infirm, and aged poor, would, inſtead of 
leſſening induſtry. among them, promote it; and 
at the ſame time, it would eaſe pariſhes. of a con- 
ſiderable part of their preſent burdens; — 8 wk 
nad! | | Whether 
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whether the legiſlature ſhall think this an object 
worthy of its attention or not, I have reaſon to 
believe that ſome of the higher bodies of men a- 
mong us, whoſe ſubſiſtence depends on the cpn- 
tinuance of their capacities of preſent ſervice, will 
think of carrying ſome ſuch plan into execution. 
I will, therefore, here give a Table of the value of 
the annuities T have deſcribed, taking the p 
bilities of life as they are in the Table of Obſer- 
vations for NokTHAMPTON, and ſuppoſing mopey 
improved at no higher intereſt than 3 per cent. | 
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or 
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251. for t [| chaſer. [lite at e 
om WK 
4 | " 6 &: 
8 o q 15 15 16 0 | 
* 16 16 9 0 
„„ 8 hos 
O 18 17 17 0 ; 
0 1 18 9 © 
6 20 | 19 3 © 
O 211 20 3 6 
6 22 21 {2-0 
0 23 1 V2 i 4 6 | 
9 24] 23 5 6 
6 ⁵˙ 25 24 6 6 
o 26 25 11 6 
% % 
O 28 28 8 0 
O 2 29 9 Oo 
0 30 30 15 6 | 
O gt | 32 8 0 
o 32 34 0 6 
6 ||33] 35 8 6 
o 34 37 6 6 
0 35 39 © 0 
o 36 40 18 o 
o 37 42 16 © 
O 38 44 14 6 
6 39 47 9 9 
o 140 49 5 0 
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ADDITIONAL OBSERVATIONS 
co N ERNING 


The Eſtabliſhment tichy-4 che Miniſters 
and Profeſſors in SCoTL AND. See (Hays 
II. Sect. II. Page 70. Kc. 


ken of this eſtabliſhment with particular dif- 
dence. © The body of miniſters and profeſſors 
concerned in it, I knew to be fo diſtinguiſhed by 
their abilities and knowledge, as to render this 
highly proper. I thought however, that the 
cafculativn in the book which I have quoted, 
page 72, and on which I have remarked in the 
note p WW 73 and 74. was relied on; and that it 
expected, that the number of widows in life every 
year, would continue to anſwer, as it had hitherto 
done, to that calculation, till in the time there A 
mite 


125 has, : [hog been obſerved, that 1 1955 ſpo- 
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mited, or about ten years from the preſent time, 
they increaſed to 334, their greateſt ſuppoſed num- 
ber. At the ſame time I was ſatisfied, that this 
would happen ; that the number of widows on 
the ſcheme, would go on to increaſe for 35 years 
to come ; and that the maximum of widows, if 
marriage did not decline among the miniſters, 
could not at laſt fall much ſhort of 400.—Theſe 
particulars | thought proper to mention, believing 
that the publication of them, if already known, 
could do no harm; but, if not known, -muſt do 
ſervice. I have lately found, in conſequence 
of an information which I owe to the obliging can- 
dour and attention of the Rev. Dr. WEBSTER, at 
EpinBUuRGH, that they have been indeed long 
known; and that the ſcheme poſſeſſes ſome advan- 
tages and proviſions, not mentioned in any of the 
calculations I had ſeen, and which, therefore, I 
was unarquainted with. This information came 
too late to be mentioned in the proper place, Had 
J received it ſooner, 1 ſhould have ſuggeſted no 
doubts about the permanency of this ſcheme-: And 
my chief deſign in that part of the preceding work 
which treats of this ſcheme, would have been to 
pot out, the differences between it, and thoſe 
hemes in ENGLAND, for which it has, very 
haſtily and improperly, been pleaded as an autho- 
—_— | 0m + x. a 4 


The maximum of widows on this eſtabliſhmenr, 
is likely, I find, to be lefs rather than greater than 
400; for it appears from accounts taken with great 
care annually, that, from 1749 to the preſent time, 
the number of widows alive, and in a ſtate of wi- 
dowhood, derived from the whole body of miniſ- 
ters and profeſſors, has not, one year with another, 

„ )öĩ5ĩ5. 


” 
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. - arhounted to „ 7 * 
the note, 2 „it may be inferred, 
that the is hn miniſters-being 667, 
and the odds againſt the furvivorſni of the huſ- 
band, as 5 to 3) this humber could not poſſibly be 
ſo ſmall, accofding to the BxR SHA, or even the 
Lobo Table. Thee feaſon of this has been in- 
timated in that note. It appears, i teality, 
that the difference between the probabllities of he 
in different ſituations, takes place” chiefly in the 
beginning and in the middle ſtages of life; and 
the effect of this muſt be, to lengthen the expee- 
tation of marriage, and reduce chat of widow- 
hood, in thoſe ſituations where the probabilities of 
life are higheft.” Did none of thoſs whe arrive at 
maturity die, except in ald age, the expectarien 
of widowhood would be nearly equal to the diſte- 
rence of age between huſbands and wives; and the 
proportion of widows te the married in the world, 
would be rendered very mall 2-557 25 307, 
It might, therefore, have been eonetuded; thiſt 
the expectation of marriage, conipared with chat 
of widowhood, would be found to b greater" a- 
mong the miniſters in SEoFE&AND thar at BAHES- 
Aw or in Loxbox;—— The former ſuppbſigg 
no difference of age, is in Lonpdn / tfian the 
latter. At Br) au; NeR FERNAPION,” and 
Non wich, they are nearly eu In country pa- 
riſhes and villages! the former is gr⁰, 7 02 
10 þ 3.85.1; 2242mm109 Num Seinem 20: ST 
| (a) In 1748 the reports made this number at leg! 264, as 
mentioned in page 75. I 174h] more accurme Teper made 
it between 380 andi400y” but the medium: for alt this years; ſigee 
$749, las been, Pha, be 3s ꝶ n. off T 5 


7%! {1600 10 Git 35 557 


od 70 
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Among the miniſters in ScoTLAND, the expec- 
tation of marriage. is (a) 21 years and z ; and did 
life waſte among them as it does at BIA SLA, the 
expefilation of widowhood, would be likewiſe 213, 
8 miniſter and his wife of equal ages; 
and, at leaſt 23 or 24, allowing for the huſhand's 

_ excels of age. But the fact is, that it does not ex- 
ceed 20 or 21. For, 1ſt, were it ſo high as 21, 
the number of widows would be 40, ſuppoſing 
ane to marry annually : Whereas, repeated enqui- 

' Ties have never diſcovered ſo many.— But an- 
other proof. of. this fact has lately occutred to 
me, which I cannot help mentioning, + oi 


From a Table in Mr. Mure!'s Memoir fo often 
quoted in the begining of this Supplement, learn, 
that of 3615 women under 50, who married du- 
Ting a courſe of years, in 35 pariſhes in the Pais 
de Vaud, 1887 (or the greater part) were women 

_ not 25 years of age ; and that the mean age at 
which all women (including widows) marry in that 
country, cannot be leſs than 25. t is reaſon- 
able to ſupppſe, that, in the ſituation of the mi- 
niſters in ScoTLAND, marriage muſt commence 
later; and it appears, in fact, that it commences 
at leaſt 4 or 5 years later. For in the Pais de 
Vaud, the expectation of marriage is 23 years and 2; 
or two years greater (6) than among the miniſters 
in SCOTLAND; and, in order to produce this dif- 
ference, marriage muſt commence at leaſt 4 or 5 

) In the note, p. 212, 1 have taken the medium of annual 
ys = brig un dcey 2 
the expeAation of marriage and Log 
(5) See page 285. 


yoars | 
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years ſooner. (a), ſuppoſing the probabilities of life 


among women in SCQTLAND, not lower than they 
are among males and females, taken promiſcuouſly, 


in the Pais de Faud. If then the mean age at 


which the wives of miniſters. marry in SCOTLAND, 
is reckoned 285, jt will in all prohability be 
reckoned ſufficiently low; and, on this ſuppo- 
ſition, 50 will be the mean age at which they com⸗ 


mence widows. 
ion of life at this age, in the Pars 
aud, | is go More than 171 (6). By Table III. 
ves higher expectations of life at and af. 
_— any other table) it is 20. Let it, how- 


ter go! 


2" in the preſent caſe, be ſuppoſed as high as 
21; and the number of widows, derived from 20 
lefe annually, will be 420, or, ſuppoſing one to 


marry annually, about 4 

Theſe arguments bew, that there is abundant 
reaſon to hls that the number of widows on 
the Scotch eſtabliſhment will not increaſe ta more 
than 400; and the information ] haye received, 
convinces me, that ſufficien 
already made, or may be 
ſupport of that number. 
It deſerves to be added, 
widows, who have come annually on this eſtabliſh- 


ment, has hitherto been anly 19.2 ; and that there 


1s reaſon to expect. that it will never riſe ſo high as 
20. 


(a) Were the decrements of life equal, a difference of twa 
years in the expectations of joint lives, would require a diffe- 
 xence of fix years in the ages of the e lives. 
() The expectation of 50 is nearly the ſame in Bxanvex- 
BURG, by Table IT. But it ſhould be remembered, that, on ac- 
| count of the exceſs of the births above the burials in theſe 
cquntries, the expectations are given by the tables too little. 
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Upon the whole, therefore, 1 am ſatisfied that 
there is no reaſon for being in in pain about this 
ſcheme ; and I muſt beg; that all have obſerved 
concerning it, in Chap. II. Sect. II. may be under- 
ſtood in conformity o what I have here ſaid. —— — 
Caution and vigilance, however, will be always pro- 
per. Events have ' hitherto favoured it. Here- 
after, perhaps, they may try it; and deviations 
from probability may ke place which cannot now | 

be fulp=ted ——Bur all this is well known; and 
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TABLE I. (a) 


Sewing the Probabi ĩties of Life 7 the — of V 

| LT EPRLAND, formey he Fr the Regiſters of 43 adden, 
given by Mr. Murer, in e Firſt” Part * the Bpay pin 
for the Year 1966. 
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Ages. Living Bec 
6 [1000] 189 5 462 [286 12 
| 1] 811]- 5 63 2771 
| 2 | 705] 30 4 [54 [262] 12 
3 | 735] 20 SHE 
4 7150 14 +— „ [7592 ] 14 
— I 6 56 [236] 16 
| 57310 13 6 467 220 8 
| 6 | 088] 11] 7. 468 202 | 18 
7 | 657] ro 7 1159 |:84 | 6 | 
8 667 2 7 11— 1 — — 
| | 9 659 6 1—.— 70 | 68 ö is 
— — — 6 7 [452 | 13, 
10 653] 5 6 72 [140 | it 
11 648 51 6 73 29 { 0 
121 642] 4 6 1174 % 
| 13 | 6391 4 6 (— — — 
114 6351 4 Ie, e 
1— — 1 7 | 75 98 113 | 
15 43'f-'5 9 1677 |, 95 1 14 
i. . 26 | 626] 44 461 10 78 | 7i | 13 
1716224 4 10 79 | 58 | 12 
18 615} 4 1 Vc. ſz | — 
19 614] 4 — — 80 | 456 ] 1o 
1 918. 207 
20 | bro} 4 8 |1B2 % 5. 
21 bot 441 + E-3183 1'36:] i: 4 
| 22| 6024 5 9 8420 3 
235975 913133 
24592 5 rr 4-195 14 3 
—— — eee 
25 | $37] 7 13187 © op. We | [| 
26 58:] 51 16 38 1 
271 577] 5 1789 4 3 
28: 572 5 I7 || — — — 
3% 63 5 Wee 


(4) All the Bills, from which this arid the following Tables are formed, 
give the numbers dying under 1 as well as under 2 years; and, in th 
numbers dying 5 1, are included, in the country pariſh 1 in Brandenburg 
and at Berlin, all the ſtill- borns. All the bills Wo give the numbers dying 
in every PR five years. 
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gas SUPPLEMENT. 

TABLE Il. RW 
the Probabilities of life in a Country Pa · 
riſh in BxanbexnBurG, formed from the Bills 
for 50 Years, from 1710 to 1759, as given by 
Mr. SusM1LcH, in his Gortliche Ordnung, p. 43. 
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| ! 62] 260| 12 | 

I | 63] 248] 12 | 
, $41 2361 12 
3 2 651 224011 
+4 604] 22 35 | 462! 6;j 661 213} 11 
e 20 136 15 8 e 20] 12 
| 6 | 622] 15137 | 450 811 68 190 12 
197% 121135 | 444] 61] 69] 178] 12 
8 | 595] 101139 | 438} _ bl] 50] 166 13 
_9 |535|_B81140 | 432] 5\| 71] 153] 15 
10 | 577] 71/4! 1 3 72} 138] 16 
11 | 550] 61142 | 422 5 23 1221 15 
1 | 564] 51/43 4½% 51] 74] 107] 14 
13 | 559] 514+ [42]_6\1 75193] 73 
14 | 554] 548 [457 6 56] Bol 12 
15 | 549} 5/46 400! 6|| 77] 68} 9 
16 | 544] 5147 | 394| 6/78] 59% 8 
17 | 539] 448 | 388] 7|| 79] 51] 7 
18 | 535] 411492. |_ 3311 _7'| 80| 44] 6 
19. |3'|_4|150 | 394 7j| 81] 38] 6 
20 | 5271; 5|[51 | 967] B81] 82J 32] 6 
21 | 522] 5/052 359 Bf] 83] 251 6 
22 517] 51153 | 351] 81] 84] 21] 5 
23 | 512] 5154 | 343] l 151 4 

| 24 — 55334] 10]j 86] 111 3 
| 25 | 502; 4156 | 324) v1] 85! 8] 2 
| 26 | 498] 357314 101] 88] 6] 2 | 
| 27 495] 3 58 | 394] 11} 89 — OR. 

| 28 | 492] 31159 | 293] 22iÞ got 300 
[= 489] _3 80 282 | 911 21 1 
oO | 4861 4V63 | 272] 21 221. 1] 3 
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SUPPLEMEN * 
ere A 
Shewing the Probabilities of Life in the Pariſh of 
HoLy-Cross, near SHREWSBURY, formed from 
u Regiſter kept by the Rev. Mr. Gorſuch, for 


20 Years, from 175 


327 


o to 1770. See Page 150, 


* 
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203, 206. 3 
Ages. Living. | Deer. 1 Age. Living. 2⁰⁰ | Age. Living. Deer. 
'© [1000 178115! 481] 562 253070 
: | 882, 60'132 | %o 511623 243 10] 
2 | 762| 4533 | 477] 4104 | 233] 10 
3 | 717] 351[34 ' 466] 65 [2231 10 
+ | 682] 23/35 [460] 666 | 213] 10| 
5 | 659! 2336 | 454] 7/67 | 203| 10Þ 
| © | 636| 18}137 447 ol 68 | 192] 11 
| 7 | 618! 14[|38 4400 Je | 182] 11 
8 — 91139 433 70 7710 
9.8251 6/40 426 71 | 161] 10 
10 | 59g] 41141 | 418 922 1511 9 
11 585] 40142 410 731421 8 
12 581} 4 45 qor. 74 134] 8 
13 | 5771 41,44 | 393]__71175 | 126]. 7 
144 573] 4 45 386 71176 11g] 7 
15 | 569] 41,46 | 3791 71177 | 112] 7 
16 | 5651 5%) | 372] 71178 | 105! 7 
17 | 560 ; 48 | 365 79 | 98, 8 
18 | 555) 5i]49 | 359] 650 25 —5 
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528 SUPPLEMENT, 

| the. probabilities of Life at VIENNA, 
formed from the Bills for Eight Years, as given 
by Mr. Ses nile, in his Catilicb Ordnung, 
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SUPPLEMENT, , 
TA B. L. Bibb : 


e 218 £3 2 0fl. 
Sbening the Probabilities _— age ſormed donde 
Bills for 4 years, from 175 


(a), in his Gottliche Ordmig, Vol is Ll D | 


620 


11 


OE 
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Age" Lining Beer. Age. Living e 
Een rr TT 
o [1427] 524] 33 | 361" 7 
1903151] 34 354 7 

2 | 752| 611— — — 
3 I 
4 | 618] 45 36 339 9 
— a _—_ | 330 10 
s | 573] 21] 38320 10 
6 | 552] 15] 39 370 10 
n 
8523 9 40 300 10 
9 | $14]... 71 4t--, de 
— —— 42 281 8 
10 507 $1 43 27 
11 5061-4} 44 2466 7 
12 | 498 4— — — 
13 | 494 4] 45 259 7 
14 490 446 252 7 
NE ae _—— 47 7 
15 | 486] 4| 48 238 7 
16 | 482 8 232 i 7 
17 | 477 Sy — 
is 472 816% 324] 7 
19 | 467] 65 27 7 
2—ä— . ) 
20 | 461] 6 53 203 8 
21 | 455 6] 54 195 8 
22 | 449 | 6(— — 
23 | 443 JJ a. 
24 | 436 8 56 179 8 
— — — 57 171 8 
25 428 958 163 9 
26 [421[ 9 59 154 9 
27 412 Eee a= . cio 
23 | 403 9 60 145. 8 
29 394 9| 61; 137 7 
— — — 62 130 : 
30 38 | 63 124 
"Fe 57 ; 64 118 6 
32 | 368 171 — — 
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(a) This writer has alſo given the b. Ils of the pariſh of St. 
Peter's at BERLIN» ** 3A Mats; ans a T abls armed from them 


agrees nearly with 


The 


3355s SUPPLEMENT. 
- The numbers dorn at Benin, the 4 above-men- 


1 were, male, 9219 ; ſemaler, $343; of 21 to 20. 
The numbers that died under 2 years of age, were, males, 311 ; 


jb» xg —ong that died upwards of 80 years of age, were, 
_ I 2151 or Ftos, 
Wont aka and y05, were, male, 21 ; 
Female, 55+ 


1 331 1 


| Particular Pass 40 ks corrected and 
| enlarged. 


Note Page 43. 


oM an account taken in 1770, it appeared, 
K that the number of inhabitants in Leeds in 
Yorkſvire, was 16,380; and of families, 3899: In - 
this populous and opulent town, therefore, the 

number of perſons in a family is only 43; And 
the number in each houſe, will not be quite five, 
ſuppoſing every ib houſe to contain two families. 
From an account with which a friend at Shrew/- 
bury has favoured me, it appears, that in that town, 
m 1750, the number of inhabitants to a houſe was 
43. Very exact accourits, of which I ſhall take 
further notice, prove, that in the pariſh of Holy- 
Croſs, one of the ſuburbs of Shrewſbury, and at 
= Northampton, the ſame proportion is 44 to a houſe 
in the former ; and 44 in the latter. It ſeems, 
therefore, that five perſons to a houſe is an allow- 
ance large enough for Lo DON, and too large for 
ExNnGLaND in general. From whence it will follow, 
chat Dr. Brakenridge has likewiſe over-rated the 
number of people in EnGLanD. In a letter to 
George Lewis Scott, Eſq; publiſhed in 1756, in the 
Philoſophical Tranſactions, Vol. XLIX. p. 877, he 
ſays, that he had been certainly — 8s that the 
number of houſes rated to the window-tax was 
690,000. The number of cottages, not rated, he 
adds, was not accurately known; but from the 
accounts'given in it appeared, that they could nor 
exceed 200,000 ; and, from theſe data, in conſe- 
quence of allowing ſix to a houle, he makes the 

_ : number 


: 


=  -3 1] 

number of people in ENGLAND to be 5,340,000,— 
Dr. Brakenridge has here under-rated the cottages ; 
and the truę number of houſes in the kingdom, in 
966, was 980.692. See Orfiderati ud on IN Yad 
and Finances of this Kingdom, page 97. Call them, 
however, a million ; and the number of people in 
England and Wales will be four millions and a half; 
allowing 4 to a houfe ; and five millions, allowing 
five to a houſe. The former is prabably t J 
an allowance; but the latter is certain hs "The 
number of people in the kingdom may, tereforey 
be ſtated as probably not more than the millions 
and a half; but certainly not five millions: |, 


. Page 15. — Double theſe proportions, there- 
fore; or the proportions of 20 to 46.8, and of 18 to 
24.75; are the proportions of the number marry- 
ing annually, to the number born and the number 
dying. Let one marriage in three be a 2d or 3d 
marriage (a) on the [ide of either the man or the 
woman; or, in other words, let one in fix of all 
that marry be widows and widowers ; and nine mar- 
rages will imply 15 perſons who have grown up to 
maturity, ard lived to marry once or oftener ; and 
the proportion of the number marrying annually 
the firſt time, to the number dying annually, 
will be 15 to 24.75, or 3 to 5. It may ſeem to 
follow from hence, that in this iſland thrre- fis of 
thoſe who die have been married; and, conſe- 
quently, that only two-fifths of the inhabitants die 
in childhood and celibacy; and this would be a 


(% This proportion is taken ſrom fat. ——In all Foneranie, 
duripg nine years, from 1748 to 1756, the number of perſons 
who married was 56,956, and of theſe 10,586 were 2pigdows and 

5 A * i juſt 


] 05.1 
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given numbef born. This proportio 


k 333 } | 


juſt concluſſon were there ho increaſe, or had the 
births and burials been equal. But it muſt be re- 


membered, that the general effect of an increaſe, 
while it is going on in a country, is to render the 
proportion of perſons marrying annulfly, to. the 


annual deaths, greater, and to the annual births 


leſs, than the true proportion marrying out gf any 
7% geficral 


ies between the other tw6 proportions, but glwa 'S 
neareſt the fiiſt; and, in the preſent caſe, it. Bs 


not be ſo little as one half. In Lo Ox, then, haf 


all that are born die under three years of age; and 
Þ Mapziz a above half bye to be married, ec. 


"7 Page I59, Note. 65 3 
At Beni for 5 years ending in 1739, d 
| Birth, ] euling. Duin 
3-885 — | 
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Page 168———Theſe facts prove, that at the 
ſame time that the regiſter of chrifenings at Paris 
muſt be full; the regiſter of barials muft be very 
deficient, Let 8 es be reckoned at 4,700; 
p96 conſequently, the annual burials at 24, 100. 
The annual average of weddings given in p. 139, 
is 4400; 4nd, therefore, the number of perions 
who marry annually, muſt be 8, doo Deduct a 
6th part for widows and widowers; (ſee Note p. 1 g0) 
and Jig will be the number of . batche- 
lors marrying annually.— The difference between 


the chriſtenings and burials is 5000 ; which, there- 
fore, is the number of annual recruits from the 
country. Theſe, in general, muſt be perſons in 


mature life, Suppoſe 3300 of them to marry after 


ſettling at Paris, Then 5134 leſſened by 3 300. 
or 3834, will be the number of perſons born at 


Faris 


Vol. I. Tables, p. 97. 
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| Ea 
Fru lb grow up to marry z and 15,266, or four- 
ae up born at Paris, will be the num- 
ber dying annually in childhood and celibacy.. 
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Page 211.—In all Pouzg anita, during nine 
years, from 1748 to 1756, there died 13.555 mar- 
ried men, 19007 married women; that is, 
nearly 15 to 31. Suſmilch Gottliche aun 


Page 2 21 3. ——The whole Note (a) is thus ex- 


In Dazsven alone, the, Auer of widows who 
died, in four years, was 584. The number of 
 widowers, 149. That is, 4 to 1. —At wo" 
BERG, during 11 years, 98 widowers died, and 
widows.— Ar GoTHa, during 26 years, 210 wi 
ers, and 760, widows. Suſmilch's Gottlicbe G e, 
Vol. II. p. 273. In the country, on account of a 
leſs difference between the of huſbands and 
wives, and more early marriages, the deaths of 
widows and widowers come nearer to one another; 
for in Pon AHA, during the nine years men- 
tioned in p. 211, the widawers that died were Art, 
the widows 1553; or 2 to 5. 


There are ſome other alterations. and A ces; "Pp 
but _ are not of any particular conſequence. = 
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